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I.  Account  of  the  Voyage  undertaken  by  the  Spaniards  to 
the  North-west  Coast  oj'  America  in  the  Year  1792*. 

-Txs  the  Spaniards  had  only  very  imperfect  information  in 
regard  to  the  channel  de  Fuca,  situated  in  about  lat.  48"  30^, 
two  frigates,  La  Sutil  and  La  Mexicana,  were  fitted  out,  in. 
the  year  1  792,  for  the  purpose  of  exploring  it.  They  sailed 
from  Acapulco,  and  arrived  at  ISootka  Sound  on  the  13th 
or  May.  Macuina,  the  tats  or  chief  of  the  Indians  of  that 
district,  immediately  went  to  meet  them  in  a  canoe;  and, 
having  found  three  officers  whom  he  had  seen  the  preceamg 
year,  he  received  them  with  great  cordialitv.  This  prince 
is  much  praised  by  the  Spaniards  for  his  justice,  benefi- 
cence, and  humanity.  The  crew  of  an  American  vessel, 
commanded  by  capia  n  Grav,  had  a  violent  contest  with 
these  poor  Indians  respecting  the  price  of  some  beaver  skins, 
exchanged  for  a  certain  quantitv  of  copper.  As  seven  of 
them  were  killed  and  several  wounded  duruig  the  atfrav, 
Macuina  came  to  the  Spaniards  to  complani,  protesting  to 
them,  with  tears  in  his  eyes,  that  his  people  had  not  me- 
rited that  act  of  violence.  At  another  time  he  came  to  seek 
ponsolation  for  his  grief;—-'  I  have  condemned  to  death," 
said  he,  "  one  of  my  subjects  for  off'erint:  violence  to  a  o;irI 
of  nine  vears  of  age ;  aad  I  have  absented  myself  from  the 
place  of  punishment,  that  I  mav  not  hear  the  groans  of  the 
criminal."  He  had,  how^ever,  his  moments  of  energy. 
One  day  captain  Quadra,  who  commanded  at  Nootka  for 
the  king  of  Spainj  saw  one  of  these  ludians  rnrming  to- 
wards him.  He  was  a  criminal,  who  came  to  beg  he  would 
intercede  iii  his  favour.  Ouadra  interceded,  and' Macuina 
pardoned  him;  but  he  adiled  with  firmi- -ss ;  "  Hear  me, 
Quadra;  this  man  shall  never  be  again  admitted  among  us. 

*  From  the  Anr^ales  Utieraires. 
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Let  hlui  remain  with  you  :  cause  his  hair  to  be  cut  offj  let 
liim  be  dressed  as  a  Spaniard  ;  and  renienibcr  my  clemency 
on  the  day  when  I  shall  come  in  my  turn  to  demand  pardon 
for  one  oF  thy  peoj^lc."  ' 

On  another  occasion  he  was  less  laconic,  but  equally  in- 
genuouSj  in  expressing  his  5c-niiment5.  Tlie  connuandant, 
(Auulra,  suspected  two  Inriians,  Frijolcs  and  Augu.-^tin,  of 
having  assassinated  a  young  Spaniard.  Macuina  undertook 
to  be  their  advocate ;  and,  having  waited  on  Quadra,  he 
addressed  him  as  follows,  after  a  short  preamble,  in  which 
he  stated  the  circumslatices  of  the  case.: 

*'  I  do  not  believe  that  you  can  imj)ute  to  me  this  bad 
action.  You  have  given  me  copper ;  I  have  received  from 
vou  a  great  many  shells  for  the  fete  of  my  dauj^hter.  It  is 
from  you  I  received  the  cloth,  jewels,  coat  of  mail,  iron 
instruments,  glass,  and  many  other  things  with  which  I 
am  provided.  Our  mutual  confidence  has  been  carried  so 
far,  that  we  have  both  slept  in  the  same  chamber,  where, 
while  you  remained  without  arms  and  without  soldiers  to 
defend  vou,  I  might  have  taken  your  life,  had  a  friend  been 
capable  of  treachery.  You  entertain  a  mean  idea  of  me  and 
of  mv  dignity,  if  you  imagine  that  I  would  cause  to  be  as- 
sassinated a  child,  less  capable  of  defending  itself  than  a 
woman.  You  would  be  the  first  whose  life  would  be  ex- 
])osed  to  great  danger  were  we  enemies.  You  know  well 
that  Wicananish  -^  has  a  great  many  fusees,  w  ith  plenty  of 
powder  and  ball ;  that  captain  fiana  has  not  a  few  ;  and  that 
both  these  as  well  as  the  Nuchiniases  are  mv  relations  and 
allies;  and  that,  united,  we  would  form  a  number  far  supe- 
rior to  that  of  the  Spaniards,  the  Engh.si),  and  An)erlcans, 
all  together.  Could  we  then  be  afraid  of  engaging  in  combat? 
Have  not  you  often  been  badiv  attended,  and  have  vou  ever 
observed  any  thing  else  than  tliat  mv  subjects  flocked  round 
you  to  oive  you  every  testimony  of  friendship  ?  Why  then 
do  you  allow  your  people  to  .-peak  so  disrespectfully  of  me  ? 
Make  known  to  them  all,  that  Macuina  is  thy  real  friend  ; 
and  that,  far  front  doing  hurt  to  the  Spaniards,  I  am  ready 
to  avenge  the  injury  done  to  you,  as  I  conjecture,  by  the 
perfidious  people  of  Iticoac.  You  know  the  stremcrth  and 
intrepidity  of  my  brother  ^uat-Laza-Pe,  and  of  my  rela- 
tion N^utzape.  Lend  me  live  or  six  pedcreroes ;  I  will 
dispatch  them  both,  with  the  most  valiant  of  mv  Mischimis, 
to  destroy  these  banditti,  and  to  scour  the  neighbouring 
f  oasts.     You  may  embark  such  of  your  people  as  you  think 

«   One  of  the  ufig'ibourin^  /  t/i,  or  {.rii:ces. 

proper, 
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proper,  in  order  that  thev  and  mine,  as  well  as  our  enemies, 
may  know  that  Macuina  is  the  same  as  Quadra^  and  Quadra 
the  same  as  Macuina." 

Some  of  the  customs  of  these  people  must  appear  very 
singular  to  the  Europeans.  The  father  of  a  new-born  child, 
if  a  tais,  shuts  himstlf  up  in  his  hut,  without  looking  either 
at  the  sun  or  the  waves.  To  be  wanting  in  this  re'spect 
would  be  a  serious  offence  towards  the  OuautZy — such  is  the 
name  given  to  the  supreme  Being, — who  would  destroy 
both  the  father  and  the  child.  The  child  at  the  end  of  a 
month  receives  from  the  grandees  assembled  a  first  name, 
which  is  changed  when  it  quits  the  period  of  infancy  ;  a 
third  name  is  given  to  it  at  the  epoch  of  puberty,  and  a 
fourth  at  that  of  youth  :  a  new  name  is  also  given  when  it 
attains  to  maturity. 

(jirls,  when  thev  become  marriageable,  change  their 
name  also.  This  is  a  period  of  rejoicing  for  the  whole 
family.  The  Spaniards  of  Nootka  were  present  at  a  fete 
given  by  Macuina  on  a  similar  occasion.  He  caused  his 
daughter,  dressed  with  a  profusion  of  ornaments,  to  appear 
in  an  alcove,  from  which  he  cried  out  to  the  assistants, 
"  My  daughter  Apenas  is  no  longer  a  child,  but  a  woman  : 
henceforth  she  shall  be  called  Istlcoti-CIemoe ;"  that  is  to 
say,  the  grand  Tai/sa  of  Yi/c/tall*  ;  to  which  all  the  spectators 
answered  by  loud  and  repeated  shouts.  Figure-dances  were 
then  performed  by  the  tais  and  nobles.  Tliere  were  also 
different  sorts  of  games,  among  which  was  wrestling.  The 
Spaniards  entered  the  lists,  and  obtained  prizes  of  greater 
value  than  the  wrestlers  of  the  country.  The  good  Macuina 
was  highly  gratified  by  their  taking  a  share  in  the  fete. 
When  it  was  ended  he  carried  to  his  daughter  the  imple- 
ments necessary  for  female  labour,  and  said  to  her :  "  Let 
Us  go,  my  daughter ;  you  are  now  a  wom.an,  you  must  now 
think  only  of  the  duties  of  your  sex."  Paternal  advice  was 
never  more  exactly  followed.  She  attended  to  nothing  but 
her  domestic  concerns.  Apenas  was  simple  and  playful, 
and  had  often  paid  a  visit  to  the  Spaniards,  The  grand 
Taysa  of  Yucuatl,  however,  became  grave  and  circumspect. 
She  hardly  returned  the  salntalions  of  her  old  friends  :  she 
durst  scarcely  smile;  and  if  she  gave  any  answer  when 
spoken  to,  it  was  only  in  a  few  words,  and  as  if  by  stealth • 
The  chief  of  the  Spanish  establishment,  for  v.'hom  herfa- 

"*  This  is  the  real  name  of  that  island  to  which  the  Europeans,  for 
what  reason  is  not  known,  have  given  that  of  Ncotka,  which  bears  no 
relation  f.o  any  word  in  the  language  of  the  country  .except  to  Nutchr, 
wliich  signifies  a  mountain, 
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thcr  had  a  real  affectioTi,  could  never  prevail  on  hlrti  t6 
bring  her  along  with  him.  *'  No,  no,"  replied  Macuina  : 
*'  my  daughter  is  now  a  woman  j  she  can  no  longer  leavo 
her  house." 

The  manners  of  the  tais  himself  displayed  great  singu- 
larity. When  public  cakxmitie.s  required  fasting  and  pra\  er, 
he  would  repair  to  the  place  of  worship,  stretch  himself  out 
on  his  back  with  his  arms  folded  over  his  breast,  and  remain 
in  that  posture  several  hours.  He  implored  the  divine 
mercy  with  loud  cries,  invoked  the  deceased  tais,  and 
begged  them  to  attest  that  he  was  worthy  of  them.  Some- 
tin)es  he  spent  two  or  three  days  without  taking  any  other 
nourishment  than  a  few  herbs  and  water.  At  other  times 
he  prayed  in  hisownhouse^toconjurcthebadweaiher  which 
impedid  hunting  and  fishing.  He  shut  hiniielf  up  in  a  kind 
of  cupboard,  having  coarsely  painted  in  it  a  hideous  figure, 
the  signification  of  which  the  vSpaniards  were  not  able  to 
learn.  He  beat  against  the  walls,  and  thundered  forth  hia 
orisor.s  with  a  loud  voice.  These  noisy  supplications  v/erc 
succcedcfi  by  a  profound  silence. 

Such  scenes  could  not  fail  to  appear  ludicrous  to  those 
who  had  never  before  seen  any  thing  of  the  same  kind.  The 
Spanish  navigators,  being  desirous  to  put  to  sea  from  Nootka 
in  order  to  continue  their  observations,  were  prevented  by 
contrary  winds  :  Macuina  immediately  addressed  his  prayers 
lo  his  god  in  order  to  obtain  a  favourable  breeze ;  but  he 
accompanied  them  with  such  strange  arimaccs  that  the 
Spaniards  could  not  help  laughing.  Macuina  observed  it, 
and  was  much  ofieiidod.  This  was  the  only  time,  perhaps, 
that  they  ever  saw  liini  in  a  passion.  They  endea'.oured  to 
appease  him  ;  and,  as  he  was  incapable  of  rancour,  a  recon- 
ciliation was  soon  eficoted. 

These  Indians  believe  that  the  soul  is  incorporeal,  and 
passes  from  this  life  to  another.  The  tais  and  their  rela- 
tions n;o  to  meet  their  ancestors  in  the  abode  of  the  Onautz. 
The  Mischimis  are  transported  to  another  place,  to  a  prince 
whom  they  call  Izmite.  If  a  tais  has  been  wicked,  he  is 
confounded  after  death  with  the  plebeians. 

The  ditrnity  of  tais  is  hereditary.  Tfiere  were  three  reifrn- 
mg  at  NootKa  in  17J>-.  Macuina  was  the  principal.  The 
tais  may  have  several  wives;  but  they  generallv  confine 
themselves  to  three.  The  wives  bring  with  them  no  dowry  j 
but,  on  the  contrary,  must  be  purchased :  and  for  want  of 
property  the  Mischimis  are  condemned  to  celibacy,  as  the 
greater  part  of  what  ai'ises  from  their  labour  does  not  belong 
to  them.  Those  who  are  married  have  only  one  wife^  vvhoni 
h  they 
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they  receive  from  the  handa  of  their  prince  as  the  reward 
of  their  services. 

The  inhabitants  of  Nootka  do  not  amount  to  more  than 
2000.  Of  late,  the  venereal  disease  has  been  introduced 
among  them ;  so  that  thev  are  threatened  with  the  fate  of 
the  old  inhabitants  of  California,  who  have  been  almost 
entirely  destroyed  by  this  destructive  scourge.  But  this  is 
not  the  only  inconvenience  which  attends  their  intercourse 
with  Europeans.  Luxury  begins  to  make  considerable  pro- 
gress among  them,  and  gives  birth  to  passions  with  which 
they  were  before  uuacquaintedj — avarice  and  its  shameful 
train;  and  Macuina,  humane  as  he  is,  has  already  beea 
obliged  to  establish  the  punishment  of  death  in  order  to 
suppress  theft. 

But  there  are  also  indigenous  vices  in  this  quarter  of  the 
globe.  The  Indians  of  Nootka  are  anthropophagri.  They 
do  not  denv  it :  and  after  all  we  have  said  of  Macuina,  will 
it  be  believed  that  he  still  adheres  to  this  horrible  custom  ? 
Captain  Meares  learned  from  two  of  his  officers,  that  at 
every  new  moon  a  slave  was  killed  to  regale  their  master, 
and  that  this  atrocious  act  was  accompanied  with  mirth  and 
amusements.  The  Spaniards,  however,  flatter  themselves 
that  since  thev  have  been  settled  at  Nootka  the  manners  of 
these  people  have  become  softened;  whether  the  horror  they 
expressed  at  this  practice  made  an  impression  on  their  sim- 
ple minds,  the  depravation  of  which  cannot  be  incurable, 
or  that  the  victims  they  sacrificed,  being  taken  from  among 
the  prisoners  of  war,  the  source  of  them  has  been  dried  up 
by  the  peace  which  the  inhabitants  of  Nootka  have  enjoyed 
since  1789. 

We  shall  pass  over  what  the  editor  of  this  vovage  says  in. 
regard  to  the  dress,  ornaments,  masquerades,  arms,  build- 
ings, canoes,  food,  and  occupations  of  these  people.  Par- 
ticulars are  given  in  regard  to  all  these  points,  which  are 
not  to  be  found  in  the  voyage  of  captain  Vancouver.  We 
shall  only  observe  that  the  Indians  of  Nootka  differ  in  no- 
thing from  the  other  American  tribes  but  in  the  pvramidal 
form  of  their  heads,  which  must  be  ascribed  onlv  to  the 
strong  ligatures  by  which  they  are  compressed  in  the  cradle. 
We  shall  add,  that  thev  are  much  less  copper-coloured  than 
the  Mexicans,  and  that  M.  Pauw,  had  he  seen  them,  would 
have  ceased  to  maintain  that  all  the  inhabitants  of  America 
are  beardless.  The  young  Indians  of  Nootka  appear,  in- 
deed, to  have  no  beards,  because  they  emplov  sreat  care  to 
pull  the  hair  up  by  the  roots;  but  adult  males  have  beards 
like  tlie  Europeans,  and  the  Spaniards  have  seen  among 
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them  old  men  with  beards  as  long  and  as  bushy  as  those  of 
the  Turks. 

Thei^r  principal  occupation,  and  the  chief  source  of  their 
riches,  deserve  some  details.  The  natives  inhabit  only  the 
coast,  and  abandon  the  interior  of  the  country  to  bears, 
slags,  lynxes,  wolves,  martins,  &:c.  Of  the  marine  ani- 
mals which  abound  on  their  coasts  the  mo^t  valuable  are 
no  doubt  whales,  which  supply  them  with  abundance  of 
food.  They  have  also  sea  otters,  the  skins  of  which  are 
the  ouiy  inoney  with  which  they  traffic. 

The  sc?  (tiers  are  amphibious,  but  live  for  the  most  part 
in  the  water.  They  are  found  at  a  great  distance  from  the 
coast,  svvlmmu'.g  0!i  their  backs,  and  carrying  their  young 
on  thi^ir  breast  until  they  are  in  a  state  to  swim  themselves. 
In  this  manner  they  perform  long  VDvages,  for  the  purpose 
of  linding  the  small  fish  on  which  thev  feed.  They  never 
abandon  their  young,  even  amidst  the  greatest  dangers  ;  and 
they  can  be  torn  from  them  only  with  their  life.  But  this 
race  of  animals  are  daily  decreasing,  since  mercantile  avarice 
has  caused  war  to  be  declared  against  them  along  the  u  hole 
north-west  coast,  from  lat.  36"  to  lat.  60''.  There  is  not  a 
single  point  of  that  inunense  coast  where  the  Indians  are 
not  employed  in  hunting  ica  otter?.  It  is  with  tlieir  skins 
that  they  have  hitherto  procured  all  their  articles  of  luxury — 
copper,  shells.  Sec.  The  lungs  of  these  animals  are  so  con- 
structed that  they  cannot  keep  their  heads  below  water  for 
more  ihaii  two  or  three  nsinutes  ;  which  gives  a  great  ad- 
vantage to  those  who  arc  iti  pursuit  of  them  :  but  the  velo- 
city with  which  they  swim  often  enables  thea^  to  escape 
the  dexterity  of  the  most  expert  hunters. 

The  ([uality  of  their  skins  varies  with  age.  When  only 
a  few  months  old  they  are  covered  with  whitish  hair  of  an 
uirly  appearance,  which  soon  drops  ofi",  and  oives  place  to  a 
shorter  and  darker  kind.  VV^hen  they  have  attained  to  their 
full  growth  this  hair  becomes  thicker  and  entirely  black, 
and  the  skin  acquires  its  full  beautv  ;  but  it  turns  gray  as 
the  animal  grows  old.  At  all  seasons  the  skins  of  the  males 
are  more  valuable  than  those  of  the  females. 

It  is  seen  by  this  short  description,  that  the  otters  of  the 
north-east  coast  of  America  difier  in  many  respects  from 
the  land  otter  described  by  the  naturalists  of  Europe ;  and 
even  from  the  sarkovlan,  a  kind  of  sea  otter  found  on  the 
coast  of  Bra/;il,  and  which  abounds  in  particular  on  the 
eastern  coasts  of  Kamtschatka.  The  sea  otters  of  the  north- 
west coast  of  America,  tlipugh  they  live  nearly  in  the  same 
.seas,  seem  to  be  far  supcnor  in  regard  to  their  black,  thick» 
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and  silky  furs,  which  are  much  sought  after  in  China.  On 
this  account  they  have  lately  been  an  object  of  speculation 
to  all  thi)se  who  carry  on  trade  with  that  conntrv.  This 
competition  could  not  i"a;l  of  raising  the  price.  It  taught 
the  Indians  on  the  north-west  coast  the  value  of  these  ani^ 
mals.  At  first  they  disposed  of  the  skins  for  a  trille.  But 
for  soiT.c  years  past  thev  have  endeavoured  to  give  the  law* 
instead  of  submitting  to  it.  An  English  captain,  therefore,  ' 
complained  to  the  Spaniards  in  1 792,  that  the  trade  in  otters' 
skins,  which  at  first  was  so  productive,  appeared  to  him  to 
have  become  much  less  so. 

But  it  is  tiuie  that  we  should  follow  the  tv.o  Spanish  fri- 
gates in  their  expedition,  of  which  Nootka  v^as  the  centra! 
point,  and  the  results  of  wliich,  combined  with  ihc  ac- 
counts of  captain  Vancouver,  leave  nothing  to  be  wished 
for  in  regard  to  that  portion,  hitherto  so  litile  known,  of 
the  north-west  coast  of  America. 

It  has  been  already  said  that  Macuina  had  ofiered  up 
prayers  to  obtain  a  favourable  w-ind  to  the  Spaniards,  who 
were  tired  ot"  their  long  and  useless  stay  at  Nootka.  Th.e 
wished-for  breeze  at  length  took  place,  and  Macuina  had  at 
least  the  merit  of  informing  them  that  it  was  propitious  to 
their  designs,  with  w  hich  they  had  niade  him  acquainted. 

Having  sailed  from  Nootka  on  the  4th  of  June  1793^ 
they  landed  at  the  port  of  Nunez  Ganoa,  situated  at  the 
entrance  and  on  the  southern  edge  of  the  straight  of  Fuca. 
Fidalgo,  captain  of  the  Spanish  frigate  La  Princessa,  had 
begun  to  form  there  an  ei^tablishment  like  tl^at  of  Nootka- 
The  tais  of  tiie  district,  named  Tetacus,  received  the  Spa- 
niards with  the  sineerest  cordiality.  Under  his  auspices 
they  explored  in  the  creeks  several  interior  channels  of  the 
Strait  de  Fuca.  He  even  attended  them  as  a  guide,  and 
when  their  course  was  opposed  by  calms  or  contiary  winds 
he  ofiered  up  prayers  for  them.  He  seemed  to  be  held  in 
great  consideration  along  the  whole  coast,  and  to  deserve 
it  by  his  character,  which  exhibited  a  mixture  of  dignity 
and  troodness  ;  but,  like  his  subjects,  he  participated  in  that 
superstition  to  which  all  uncivihzecl  nations  are  so  much 
attached.  He  really  believed  in  the  strangest  prodigies, 
and  endeavoured  to  make  the  Spaniards  believe  them  also. 
He  one  day  wished  to  persuade  them  that  he  had  seen,  not 
in  a  dream,  he  said,  an  eagle  dart  from  the  clouds,  seize  a 
w^hale,  and  carry  it  up  into  the  air. 

From  the  eastern  shore  ui  the  Strait  dc  Fuca  they  pro- 
ceeded to  the  northern,  followed  it  from  west  to  east,  ex- 
plored several  small  islands,  and  entered  into  various  small 
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channels.  Then  doubling  the  souih-cast  point  of  this  great 
island,  to  which  captain  Vancouver,  out  of  compliment  to 
his  tiitnd  the  Spanitih  commander,  gave  a  name  composed 
of  both  their  names  united,  Qiuidra  y  Vancouver ^  they  pro- 
ceeded to  several  islands  of  different  sizes.  Thev  entered  a 
winding  channel  vvhich  extends  into  the  continent,  and  ta 
which  they  gave  the  name  of  the  famous  minister  Florida 
Blanca,  with  whose  disgrace,  however,  they  were  no  doubt 
unacquainted  *.  Approaching  then  to  the  western  coast  of 
the  great  island,  they  were  exposed  to  some  danger  at  the 
entrance  of  a  bay  which  thev  named  Porlier,  from  the  name 
of  one  of  the  governors  of  the  Spanish  Indies.  Having 
escaped  this  <langer,  they  arrived,  after  much  fatigue,  at  a 
crock  in  long.  US'*  and  lat.  49"^  lo',  which  they  named 
Caia  del  Dcscanso ;  that  is  to  say,  the  Buv  of  Rest,  where 
they  experienced,  indeed,  a  transient  cessation  of  their  anx- 
iety. They  then  found  themselves  entangled  in  this  long 
channel  of  unequal  breadth,  which  separates  the  island  of 
Quadra  y  Vancouver  from  the  continent. 

On  their  approach  to  the  channel  of  Florida  Blanca  they 
fell  in  with  the  English  brig  Chathxn),  conunanded  by  cap- 
tiin  Brouiihton,  which  formed  part  of  the  expedition  under 
captain  Vancouver,  and  which  was  employed  in  making  a 
survey  of  the  coast.  Captain  Broughton  oftered  them  his 
services,  and,  in  return,  the  Spaniards  informed  him  that 
in  their  preceding  navigation  they  had  explored  the  interior 
of  the  long  strait  as  far  as  the  point  where  thev  then  were. 
Reciprocal  teslimonies  of  aood  will  passed  between  both 
parties.  National  rivalily  is  forootlen  at  such  a  distance 
from  the  mother  countrv.  Tluy  arc  nt)  longer  Spanish 
and  English  who  meet ;  they  are  men  united  by  dangers,  by 
their  wants,  and  by  the  common  interest  which  they  have 
in  the  progress  of  the  sciences. 

The  Indians  whom  the  Spaniards  found  at  Cala  del  Dcs- 
canso were  little  diflcrent  from  those  of  Nootka  in  regard 
to  then-  conformation,  but  they  had  no  resemblance  to  them 
in  their  manners  and  language.  They  appeared  to  be  more 
auspicious  and  less  hospita'ole  than  those  of  Poilier's  Bay, 
M  hieh  is  at  the  distance  of  onlv  eight  or  ten  leagues.  On 
this  occasion  the  Sjianish  editor  rec^onnnends  to  navigators' 
not  to  judge  of  other  tribes  from  what  thev  have  seen  of 
one,  though  at  a  small  distance  from  each  other.  The 
opposite  coast  soon  justilied   tliis  salutary  advice.     From 

■""•  It  took  pJacc  in  the  mortii  of  Febro.ry  1792.  and  the  Spanish  ra- 
vigstv^c*  v.ti«f  w\  this  coa:>i  jn  t;ic  nioutli  ot  June.  !oiiu\viti^. 
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the  Cala  del  Descanso  the  Spaniards  proceeded  to  Point  de 
Langara,  which  is  on  the  other  side  of  the  strait,  where 
thev  found  Indians  of  a  very  different  character.  They  had 
other  countenances  and  other  manners.  The  latter  were  a 
brave  ps^ople.  They  were  proud  of  their  armour,  and  be- 
lieved themselves  invincible;  but  they  were  open,  affable, 
and  disinterested.  Thev  inhabit  a  peninsula  of  which  Cape 
Langara  forms  the  most  northern  point,  and  that  of  Cepeda 
the  most  southern.  The  Spaniards  here  rectified  an  error 
which  had  been  confirmed  by  ihe  observations  of  the  pre- 
ceding year,  and  which  had  made  them  believe  that  the  two 
capes  belonged  to  two  different  islands. 

Near  Point  Langara  they  fell  in  with  captain  Vancouver 
himself,  who  went  on  board  of  their  vessel  and  communi- 
cated to  them  his  discoveries  to  the  north-east  of  the  great 
strait.  The  Spaniards  w-ere  equally  candid,  and  allowed 
that  he  had  made  several  observations  which  had  escaped 
them.  Captain  Vancouver  proposed  to  them  to  sail  in 
company,  in  the  hope  that  some  advantage  miaht  be  gained 
by  this  union.  The  Spaniards  consented,  but  were  sepa- 
rated by  contrary  winds.  The  Spaniards  dispatched  two 
boats  to  examine  the  channel  of  Florida  Blanca,  and  made 
some  addition  to  the  knowledge  of  it  acqviired  by  the  Eng- 
lish navigators.  They  explored  the  interior  windings  of 
this  channel,  which  thev  were  induced  to  consider  as  the 
long  sought  for  passage ;  but  they  suddenly  found  it  shut 
on  all  sides  by  mountains  covered  with  lirs,  and  having 
their  summits  inwr^pt  in  snow.  The  Indians  of  this  in- 
hospitable region,  who  had  never  received  visits  of  this  kind, 
showed  more  of  iear  than  curiosity.  When  they  saw  vessels 
of  a  new  construction,  some  of  them  only  had  the  courage 
to  examine  them  ;  after  which  they  ficd  into  the  woods. 

Ascending  then  in  a  north-east  direction,  they  did  not 
think  it  necessary  to  explore  the  coasts  adjacent  to  the 
mouth  of  the  channel  of  Florida  Blanca  and  that  of  Car- 
melo :  trusting,  says  the  Spanish  editor,  to  the  observa- 
tions of  the  English,  they  were  unv.  illing  to  lose  time  and 
consume  provisions  in  useless  researches. 

Proceeding  further,  the  English  and  Spaniards  again  met, 
and  combined  their  operations  in  this  strait,  which  some- 
times expands  and  sometimes  becomes  narrow,  presenting 
a  multitude  of  isles,  small  channels,  creeks,  and  bays, 
which  extend  more  or  less  into  the  land.  The  Spaniards, 
in  particular,  discovered  several  anchorino;-plaees,  to  which 
they  gave  names,  and  indicated  their  position  in  the  maps 
which  accompany  their  relation.  It  appears  that  they  exa- 
mined. 


! ^  Voyage  undertaken  by  the  Spmi'iardf 

mined,  with  great  care,  the  Indentalions  of  the  Amer'icaft 
coiiiincnt  opposite  to  the  large  island  of  Ouadra  y  \^an- 
couver.  At  certain  intervals  they  met  with  Indians,  some 
of  whom  came  to  give  them  advice  respecting  the  course 
they  ought  to  pursue,  while  others  Hed  on  their  approach  ; 
and  some,  conceiving  their  intentions  to  be  liostile,  becran 
to  put  on  their  arniour.  The  last  approached  them  with 
otter  skins  in  their  hraids,  giving  tliem  to  understand  that 
they  might  take  their  choice,  friendly  commerce  or  battle. 
The  first-mentioned,  who  were  less  suspicious^  brought 
them  fresh  or  smoked  salmon,  for  which  they  took  in  ex- 
change iron,  shells,  and  other  trifles. 

On  the  30th  of  July  a  violent  quarrel  had  almost  pro- 
duced bloodshed.  A  group  of  Indians  having  attempted 
to  wrest  a  fusee  from  one  of  the  Spanish  hunters,  it  was 
found  necessary,  before  they  could  be  dispersed,  to  fire  a 
cannon  and  some  musketry  from  the  boats.  The  bally 
however,  did  no  execution  ;  and  the  boats  fired  only  with 
powder. 

A  serious  subject  of  solicitude  occufrcd  soon  after  to  the 
Spanish  commandant.  He  had  detached  a  boat  with  cap- 
tain X'ernaci,  giving  him  orders  to  explore  those  parts  of 
the  coast  which  were  inaccessible  to  large  vessls.  Vernaci 
entered  one  of  the  winding  channels  which  penetrate  a  great 
vay  into  the  laud  between  the  lat.  of  50°  and  51°,  and 
long.  lt?o^  and  liJi*^.  This  navigatii>n  was  in  every  respect 
dangerous.  Tlie  boat  had  on  board  but  a  few  articles  for 
carrying  on  trade  by  barter,  .mci  \'evnaci  found  it  difficult 
to  resist  the  importunities  of  the  Indians,  who  weic  anxious 
to  traffic  with  him.  'Ihey  were  much  surprised  to  see 
strangers  approach  their  coast  in  this  manner,  afid  often 
manifested  a  desire  of  taking  bv  force  what  the  Spamards 
were  unwilling  to  give  to  them  with  good  wilL  \'ernaci 
was  obliged  to  have  recourse  to  mildness  nd  pcr.Hiasion. 
Tiiough  his  cre'v  had  carried  arms  with  ther-i,  it  would  liave 
been  imprudent  to  enter  into  a  contest  in  vihich  the  neigh- 
bouring tribes  would  no  dtnibt  have  tak  n  a  part.  At  length, 
having  penetrated  to  the  bottom  of  the  channel  or  strait 
which  extends  beyond  the  51st  degree  of  latitude,  and 
which  has  its  own  name  in  the  Spanish  nia^'S  and  that  of 
Kv'>i>ht's  Channel  in  tho.-i  of  the  I'^nglish  ;  and  having  as- 
certained that  it  had  no  outlet,  he  preparf-d  to  join  his  com- 
panions by  another  route.  An  Indian  who  appeared  de- 
sirous of  servmg  him,  and  who  was  actuated  only  by  an 
evil  design,  oflercd  to  point  it  out  to  him.  He,  however,- 
conducted  him  into  a  labyrinth  of  small  islands,  and  thcft 

disappeared. 
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disappeared.  Vernaci  was  then  glad'  to  return  the  same 
way  he  had  come,  and  to  proceed  into  the  great  channel. 
He  had  been  absent  ten  days,  and  great  apprehensions  tor 
his  safety  began  to  be  entertained. 

The  Spanish  navifjators,  being  now  joined,  thought  only 
of  getting  out  towards  the  north-east  from  this  long  chan- 
nel, into  which  tlicv  had  entered  about  two  months  before: 
but  they  were  not  vet  at  the  end  of  their  labours.  On  the 
9th  of  August  they  fell  in  with  the  English  brig  Venus, 
captain  Henry  Shepherd,  which  was  returning  from  Ben- 
gal, and  had  touched  at  Nootka  and  the  Strait  de  Fuca. 
From  captain  Shepherd  the  Spaniards  learned  that  in  this 
strait  the  Indians  had  killed  the  pilot  of  the  Spanish  frigate 
La  Priiicessa.  Thev  sailed  some  time  in  company  with  the 
English  captain ;  and  the  three  vessels  anchored  within  rcacli 
of  two  tribes,  the  Ouacos  and  the  Majoia,  on  the  western 
coast  of  the  great  island,  in  about  lat.  50'-^  40',  and  a  little 
to  the  east  of  long.  121°.  Thev  soon  saw  canoes  approach- 
ing them  in  ever)'  direction,  in  one  of  wliich  was  the  tais 
of  the  Majoia,  v.  lio  announced  himself  by  presenting  an 
otter's  skin  to  each  of  the  three  commanders.  These  Inr- 
dians  brought  a  great  many  more,  some  of  which  were  pur- 
chased rather  through  politeness  than  with  a  view  to  spe- 
culation ;  for  they  were  much  dearer  than  they  had  found 
them  on  the  coasts  of  California.  These  Indians  are  well 
made,  and  have  an  easy  gait,  but  a  fierce  and  savage  look. 
They  seem  to  be  exceedingly  irritable.  One  of  them  who 
Avas  unarm.cd,  having  quarrelled  with  a  Spanish  sailor,  im-^ 
mediately  disappeared  to  borrow  a  knife  from  one  of  his 
comrades  5  but  he  found  on  his  return  that  the  sailor  was 
waiting  for  him  with  his  drawn  haneer.  A  great  murmur- 
ing now  took  pl-ace  among  the  Indians  :  they  called  with 
loud  shouts  for  their  tais,  who  was  on  board  one  of  the 
Spanish  ships;  and  it  was  not  without  great  difficulty  that 
tranquillitv  was  re>:^tored  and  preserved  until  the  moment  of 
their  departure^  which  t'-ok  place  soon  after. 

Next  day  they  resumed  their  voyage,  and,  proceed- 
ing some  leagues  north-east,  fovmd  good  anchorage 
after  they  had  passed  a  number  of  small  isles.  This  place 
they  named  Port  Guemes,  from  the  name  of  the  family  of 
the  viceroy  of  Mexico.  As  the  w  ind  was  contrary,  they  re- 
mained here  twelve  days.  They  found  here  abundance  of 
fish  of  different  sorts  ;  such  as  salmon,  rays,  soles,  and 
small  cod  like  those  of  Falkland's  Islands.  The  Indians  of 
Port  de  Guemcs  appeared  to  be  very  unsociable,  and  almost 
gtnpid. 

Pursuing 
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Pursuing  ihe  same  course  along  ihe  coast  they  entered  a 
vtiy  narrow  channel,  on  coming  out  troni  which  they  found 
another  port,  which  they  called  Gorostiza.  They  were  now- 
near  the  mouth  ot  the  great  channel  towards  the  north. 
Proceedlnir  then  south-east  they  arrived  at  Cape  Scott, 
which  is  without  ihe  <;hannel,  and  which  is  the  most  west- 
ern point  of  the  great  island  Ouadra  y  V^anc(juver.  Some 
leagues  to  the  east  of  this  cape,  and  in  the  open  sea,  there 
are  two  verv  large  islands  called  those  of  Lanz.  But  when 
they  arrived  at  that  space  of  sea  which  separates  them  from 
Cape  Scott,  they  were  obliged  to  return  to  search  for  an- 
chorage, which  is  at  the  mouth  of  the  strait.  Next  day 
they  steered  ibr  Nootka,  where  they  arrived  on  the  30th 
of  August,  after  enjploying  four  months  in  sailing  round 
the  large  island. 

[To  he  continued.] 


LETTER  IV^ 

II.  On  the  Catoptrical  and  Dioptrical  Imtrnmeiits  of 
the  Antients  :  luith  Hints  re'ipecting  their  Revival,  or 
Reinvention^  and  Improvement  in  modern  Times. 

|_Continutd  fiom  our  last  volume,  p.  349.] 

g.  JL  Hus,  with  the  help  of  v:?/'of,  I  have  in  some  dcgrea 
foUovvcd,  without  intending  it,  a  plan  I  have  somewhere 
seen  recommended,  namelv,  to  prosecute  historical  imjui- 
ries  backwards ;  tliat  is,  to  begin  with  our  own  times,  or 
rather  with  times  not  much  anterior  to  our  own,  and  pro- 
ceed, by  retrograde  steps,  to  more  antient  perioils,  till  at 
last  we  approach  the  wilds  of  uncertainty  and  fable. — I  shall 
now  add  a  few  nnscellaneous  remarks  and  quotations  :  some 
of  w-hich  did  not  l)cfore  occur  to  me,  and  others  could  not 
well  be  introduced  ;n  my  former  eonmiunicaiions. 

10.  And  first,  !  think  it  right  to  lav  before  the  reader  the 
following  passage  from  Bi/Jfoii,  which  I  have  just  found, 
and  which,  it  must  be  owned,  is  not  very  consonant  with 
the  account  of  the  destruction  of  the  mirror  of  Ptolemy 
EitergeteSy  given  by  Ahat,  from  Crusiiis.  (See  Lett.  iii. 
§  52.)  I  have  not  the  means  of  reconciling  them  ;  and,  if 
I  had,  I  am  not  sure  that  I  should  make  the  attenjpt.  For 
the  question  is  not.  How,  or  when,  or  by  whom,  this  op- 
tical instrument  was  destroyed  ?  but  Whether  it  really  pro- 
duced the  effects  recorded  of  it  ?  And  that  it  did^  Ahat,  al- 
lowing 
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lowing  for  the  mistakes  of  historians  ignorant  of  optics, 
has  made  extremely  probable,  not  to  say  absolutely  certain, 
♦o  those  at  least,  who  have  the  opportunity  of  repeating  his 
very  interesting  experiments.  Abulfeda,  says  M.  de  Biif- 
fon,  in  his  Description  of  Egypt,  has  these  words  : — <^  In 
Fharo  Alexandr'ue,  erat  speculum,  e  ferro  Shiico,  per  quod 
a  longe  videlantur  naves  GrcBcoruyn  advenientes ;  sed  paulo 
postqnam  islam/smus  invaluit,  scilicet  tempore  calif atu^ 
Walid-fit  Abdilmelech,  Christiani,  fraude  adhihita,  illnd 
deleverunt ',  that  is,  In  the  Pharos  of  Alexandria  was  a  mir- 
ror of  Chinese  iron,  by  means  of  which  the  Grecian  fleet, 
when  at  a  great  distance,  was  seen  approaching;  but,  sooii 
after  Mahometanism  prevailed,  the  Christians  destroyed  it, 
by  stratagem  *."  In  Bufon's  opinion,  the  words  ferro  Si~ 
nico  ought  to  be  rendered  acier  poll,  or  polished  steel.  But 
this  interpretation  applies  only  to  ferro,  the  abl.  sing,  of 
ferrum  iron,  and  improperly  excludes  Sinico.  I  say  impro- 
perly; for,  of  whatever  kind  the  metal  was,  the  historian 
certainly  meant  that  it  was  Chinese.  But  why  Ptolemy's 
opticians  should  have  sent  to  China  for  iron  or  steel,  wliich, 
the  Sacred  Writers  assure  us,  were  common  in  Egypt,  does 
not  appear.  Being  thus  uncertain  as  to  the  precise  kind  of 
metal  of  which  this  famous  telescopic  mirror  was  composed, 
may  we  not  ask.  Whether  Alulfeda,  a  historian  who,  it 
seems,  was  not  over  accurate,  might  not  have  written 
ferro  for  what  is  known  to  us  by  the  name  of  Tiitanao;,  a 
'  Chinese  metallic  compound,  which  might  be  valued  then, 
as  it  is  now,  for  the  high  polish  it  receives  ? 

11.  The  Rev.  ]\[r.  Nixoyi's  "  Dissertation  on  the  Anti- 
quity of  Glass  Windows,"  in  the  Philosophical  Transac- 
tions for  1758,  mentioned  above,  is  a  sequel  of  '^  An  Ac- 
count of  some  Antiquities  discovered  at  Herculaneum,"  in 
the  volume  for  1757.  In  the  13th  article  of  this  last  paper, 
one  of  those  subterraneous  antiquities  is  described  as  '^  A 
flat  piece  of  white  glass,  taken  off  from  towards  the  extre- 
mity of  the  sheet ;  as  appears  from  the  curvature  and  pro- 
tuberant thickness  of  one  of  its  sides  above  the  other  parts." 
Abat,  perhaps,  views  Nixon  too  much  in  the  light  of  an 
opponent ;  for  I  do  not  find  that  the  latter  advances  any 
thing  inconsistent  with  the  arguments  and  proofs  of  the 
former,  except  this  observation: — '^  Before  the  application 

*  In  Plavjair's  Chronology  we  find  that  U'alidl.,  calif  of  the  Saracen^ 
reigned  from  A.  D.  705  to  715,  and  IFalidll.  from  A.D.  743  to  744; 
zho  ihzt  Is hmae I  Abulfeda,  prince  of  Hamab,  "  an  indifferent  geogra- 
|5her  and  historian,"  was  bojn  A.  D.  1273,  and  died  in  1343. 

of 
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cf  quicksilver  in  the  constructing  of  vVptr?/ /a,  or  looking- 
giasscs  (wliich  I  prtsunie  is  oi  no  great  antiquity),  the  re- 
Section  ol:  images  by  such  spicula  must  have  been  effected 
by  being  besmeared  behind,  or  tinged  through,  with  some 
dark  colour,  csf)ecialiy  hlack,  which  would  obstruct  the 
reiraction  ot"  the  rays  of  light."  But  I  presume  that  those 
who.  dulv  attend  to  yliat's  quotations  and  reasonings,  will 
be  of  opinion  that  Mr.  Nixon's  language  is  abundantly  too 
strong,  when  hi  says  that  the  anlit-nts  musi  have  so  be- 
smeared or  tinged  their  lookiuii-gl'^^^t^ ;  since  Alial  has 
clearly  proved  that  they  knew  how  to  coat  them  with  metal. 
Among  other  uses  to  which  glass  was  applied  by  the  an- 
tients,  J\lr.  Nixon  quotes  from  Plirij/  tiiese  passages  ;— 
*^  Cum  additd  aqua,  vitrece  pilce,  sole  adv^rso,  in  tnntiim 
excandesciifitf  lit  lafes  ^xura/it :  Glass  globes,  with  the  ad- 
dition of  water,  w  hen  exposed  to  the  sun,  grow  so  hot  as 
to  burn  clothes;"  lib.  xxxvi.  c.  22.  §  45.  (The  reader  will 
observe  Plint/'s  mistake  in  saying  that  the  globes  grow  thus 
hot.)  Again:  ''  Incenio  medicos ,  (jua^  sunt  urendu  corpo- 
rum,  non  aliter  iitilius  id  fieri  pulare,  qiiam  crystallimi  pild 
adversis  positd  soli.s  radus :  I  liad  that  medical  men  are  of 
opinion,  that  there  is  not  a  more  useful  way  to  cauterize 
parts  of  the  body,  than  by  a  crvstal  globe  placed  opposite  to 
the  rays  of  the  sun  ;"  lib.  xxxvii.  c.  6.  §  10.  iVir.iVawzadd&,- 
on  the  authority  of  il/.  Re/iaudot,  in  j\Icm.  de  I' /Jcaxl.  des 
Jnscript.  torn.  i.  that  glass  was  not  wrought  into  lenses  for 
optical  uses,  till  the  beguming  of  the  thirteenth  century;  so 
that  we  niav  add  his  suffrage  to  those  of  the  other  learned 
fautors  of  Roarer  Bacon's  pretensions.  He  also  endeavours 
to  make  it  probable,  "  that  the  original  of  glass  windows 
may  have  fair  pretensimis  to  a  place  some  years  before  the 
destruction  of  Herculaneum  {anno  Chrisli  80),  in  whose 
ruins  the  glass  plate  under  consideration  was  buried."  But 
he  confesses,  he  ''  has  not  been  able  to  trace  up  the  use  of 
slass  in  windows,  by  any  positive  authority,  higher  than 
about  200  years  short  of  the  epocha  last  mentioned,  viz.  to 
the  latter  end  of  the  third  century,  wlien  it  is  expressly 
mentioned  by  Lapiuntiui  {De  Opyicio  Dei^  cap.  v.)  in  these 
words:  "  Manifestius  est  mtnian  esse,  qua^  per  octilos  ea, 
qiicB  &unt  opposiia,  transpiciat,  quasi  pei-  fenestras,  luccnte 
vitro  aut  specular i  lapiue  obduclas  :  It  is  more  manifest  that, 
there  is  a  mmd,  which  sees  things  presented  to  it  through 
the  eyes,  as  through  windows  composed  of  clear  glass,  or 
transparent  stone." 

12.  On  this  subject,  it  may  not  he  amiss  to  add,  that 
in  the  rJga  of  Tiberius,  according  to  I'linij,  a  Roman  artist 

had 
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had  his  house  demolished,  or,  as  Peironhis  Arliter  and 
others  affirm,  lost  his  head,  for  making  malleable  glass. 
In  modem  times,  it  is  said,  that  in  the  year  1610,  the 
sophy  of  Persia  sent  the  king  of  Spain  six  glass  vessels 
which  bore  the  operation  of  hammering*, 

13.  Alat  and  Nixon  do  not  appear  to  have, extended 
their  researches  to  the  antiquity  of  glass  in  this  part  of  the 
world ;  which  is  a  point  of  some  importance.  I  do  not 
know  any  better  proof  that  the  antient  inhabitants  of  this 
island,  in  particular,  possessed  the  art  of  making  glass,  than 
the  specimens  of  their  work  which  still  exist  in  the  glass 
rings,  with  a  round  hole  in  the  centre,  and  a  verv  thick 
rim,  in  shape  like  the  whirl  of  a  distaff-spindle,  but  much 
smaller,  which  are  found  in  many  parts  of  the  countrv. 
By  the  genuine  descendants  of  the  antient  Britons,  thev  are 
called  glelneii  naidreedh^  or  glass-adders.  I  have  seen  se- 
veral of  them,  among  the  country  people,  in  the  south  of 
Scotland,  where  their  present  name  is  adder-stones,  to  di- 
stinguish them,  no  doubt,  from  certain  concretions  there 
said  to  be  formed  in  the  heads  of  old  toads,  and  called  toad- 
stones.  I  remember  a  countr}'man  picking  up  a  greenish 
adder-stone,  about  35  years  ago,  in  a  peat -moss,  or  turf- 
bog,  in  Dumfries-shire.  He  showed  it  to  the  late  Rev. 
Dr.  Walker,  professor  of  natural  history  in  the  university 
of  Edinburgh,  then  minister  of  Moffat,  whose  learning  and 
ability  are  well  known  to  proficients  in  that  study.  But 
the  doctor,  who  was  not  very  fond  of  giving  his  opinion  in 
doubtful  subjects,  barely  told  the  man  that  it  was  an  amu- 
let ;  a  word  as  mysterious  to  him  as  the  viodus  operandi  of 
the  thing  signified.  On  consulting  a  dictionary,  however, 
he  found  that  the  word  amulet  meant  a  chann ;  for  those 
glass  rings  are  thought  to  have  been  used  as  charms  by  the 
Druids;  with  whom,  perhaps, originated  the  wild  but  wide- 
spread notion,  that  they  were  formed  by  adders  or  vipers. 
Certain  it  is,  that  their  supposed  virtues  are  still  as  much 
venerated  bv  some  of  the  Scottish  peasantn,',  as  was,  among 
the  Gauls,  the  ovum  anguinum  described  by  Pliny  f.  The 
good  old  women  use  them  to  rub  the  gums  of  children 
during  dentition,  and  parts  affected  with  pain  in  persons 
of  all  ages;  and,  perhaps,  it  would  not  be  easy  to  prove 
them  to  be  less  efficacious  than  the  modern  tractors. 

14.  All  the  adder-stones  I  have  seen,  though  evidently 
of  glass,  were  opake,  and  some  of  them  beautifully  varie- 

'*  Harris's  Lex.  Tech.  Supp.  and  BaiUys  Fol.  Diet.  2d  ed.  art.  Glass. 
t  Nat.  Hist.  lib.  xxix.  c.  3.  as  quoted  in  the  Minstrelsy  of  the  Scot- 
lish  Border,  vol.  ii.  p.  404.. 

Vol.  20.  No,  77'  Oct,  1S04,       B  gated. 
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gated.  But  I  would  by  no  means  insinuate  that  all  adc^er- 
stones  whatever  are  opakc;  and  much  less  that  the  antient 
Brilons  did  not  possess  the  art  ot  niaking  transparent  glass. 
Such  a  conclusion  would  scarcely  appear  more  rational  than 
it  w(nild  be  in  our  present  antiquaries,  it' no  antient  vessels 
ot"  transparent  glass  had  been  found,  to  deny  that  the  artists 
of  those  days  could  make  such  glass;  or  that  they  could 
make  window-glass,  if  the  curious  specimen,  described  by 
lilr.  Xivon,  had  not  been  disinterred  at  Hereulaneum. 

15.  Hence,  on  reflection,  I  cannot  help  wondering  that 
some  antiquaries,  as  observed  in  my  last  letter  (§  90),  should 
believe  that  the  antient  Egyptians  made  opakc  glass,  but  not 
transparent  glass.  For,  waving  the  vicU  known  logical  prin- 
ciple. That  negative  propositions,  such  as  this  is,  admit  not 
of  proof,  it  is  allowed  that  those  antients  were  acquainted 
with  the  reduction  of  metallic  ores,  and  consequenily  with 
fluxes  or  vitrifiabic  substances,  which,  though  opake  when 
in  thick  masses,  would  trauAniit  more  or  less  light  when, 
as  would  often  take  place,  they  happened  to  be  sutPiciently 
thin.  A  rude  kind  of  transparent  glass,  thus  obtained  from 
crucibles  or  smelting  furnaces,  (not  to  mention  potteries 
and  brick-kilns,)  \\  ould  furnish  a  hint,  which,  it  is  natural 
to  suppose,  would  not  pass  unimproved  among  so  ingeniou»^ 
a  people.  Besides,  it  is  very  improbable  that  the  manufac- 
ture of  glass  could  flourish,  as  we  have  seen  it  did  among 
the  Sidonians,  without  becoming  known  to  their  enlight- 
ened neighbours  the  Egyptians  ;  some  of  whose  monarchs 
have  immortalized  themselves  by  their  encouragement  of 

^:he  arts  and  sciences. 

16.  Accordinti  to  the  venerable  Bcde,  glass  windows  were 
first  introduced  into  this  country  about  the  year  6/4,  when 
Benc.d'ttt  Blscop,  the  cotcmporary  of  the  famous  IViifrid, 
bishop  of  York,  founded  the  monastery  of  Weremouth. 
*^  After  the  work  was  far  advanced,  he  sent  agents  into 
France  to  procure,  if  possible,  some  glass-makers,  a  kind 
of  artificers  quite  unknown  in  England,  and  to  bring  thetn 
over  to  glaze  the  windows  of  his  church  and  monastery. 
These  agents  were  successful,  and  brought  several  glass- 
makers  with  them  ;  who  not  onlv  performed  the  work  xt- 
quired  by  LVwfc/it/,  but  instructed  the  English  in  the  art 
of  making  glass  for  windows,  lamps,  drinking  vessels,  and 
other  uses  *." 

.17.  I  have  introduced  these  passages,  to  save  the  reader 

*  Bcdcr  Hist.  Abha!.  WiT^viutbeiu  as  quoted  in  Henry  i  Hist,  of  Creaf 
Britain,  vol.  iv.  p.  ii6.  ed.  3. 

the 
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the  trouble  of  referring  to  other  works,  to  satisfy  himself 
that  the  art  of  making  and  variously  moulding  transparent 
glass,  was  practised  in  England  above  500  years  before  the 
time  of  Roger  Bacon ;  and  consequently  that  he  could  be 
at  no  loss  to  procure  that  material  lor  his  experiments.  But 
these  remote  historical  facts  must  here  give  place  to  others, 
more  immediately  connected  with  the  present  inquiry.  In 
^^  John  Dee  his  jNIathematicall  Pra^face  to  Euclid.  JJYit- 
ten,"  to  use  his  own  words,  "  at  my  poor  house  at  Mort- 
lake,  anno  1370,  Felr.  9,"  I  find  the  following  curious, 
but  long  neglected,  passages;  which,  had  I  known  of  them, 
should  have  been  inserted  before  I  arrived  at  this  miscella^ 
7ieous  conclusion  of  my  communications.  I  must  observe, 
that  the  copy  of  Dee's  "  very  curious  and  elaborate"  pre- 
face, in  gj  small  4to  pages,  now  before  me,  is  prefixed, 
not  to  his  own  edition  of  the  Elements,  which  '*  was  pub- 
lished by  Henry  BUlingsL-j/  in  1570*,  hut  to /'Euclid's  Ele- 
ments of  Geometry,  the  tirst  VI  books,  in  a  compendious 
form  contracted  and  demonstrated,  by  Capt.  Thomas  Rudely 
Chiefe  Engineer  to  His  late  Majesty ;  whereunto  is  added 
the  Mathematicall  Preface  of  Mr.  John  Dee :  London : 
Printed  by  R.  and  W.  Lcybourn,  R.  Tomlins  and  R.  Boy- 
dell,  1651."  This  date  will  account  for  the  orthography 
and  punctuation,  which  I  copy,  being  more  modern  than 
that  which  was  fashionable,  in  1570,  v.hen' this  interesting'- 
preface  was  first  printed. 

18.  Dee  defines  "  Perspcctrve"  to  be  "  an  Art  Mathe- 
maticall, which  demonstrateth  the  nature  and  properties  of 
all  Radiations,  Direct,  Brrken,  and  Reflected."  And 
'^  Glasse,"  according  to  him,  ^'  is  a  r'nerall  name,  in 
Catopirike,  for  any  thing  from  which  ti  Beam  reboundelli." 
• — '''  Is  it  not  greatly,"  he  asks,  *'  against  tiie  Soveraigntv 
of  Man's  nature,  to  be  so  overshot  and  abused  with  thuigs 
(at  hand)  before  his  eyes  ?  as  with  a  Peacock's  tail,  anda 
Dove's  neck  :  or  a  v/hole  c;re,  in  water  holden,  to  seern 
broken.  Things  far  oft  to  seem  ncer,  and  neer,  to  seem 
far  off.  Small  things  to  seem  great,  and  gicat  to  seem 
small.  One  man  to  seem  an  Army.  Or  a  man  to  be  curstly 
afraid  of  his  own  shadow.  Yea,  so  much,  to  fear,  that  if 
you  being  a  lone,  neer  a  certain  glasse,  and  proffer  with 
dagger  or  sword,  to  foyne  at  the  glasse,  you  shall  suddenly 
be  moved  to  give  back  (in  manner)  by  reason  of  an  Image 
appearing  in  the  air,  betweeii  you  and  the  glasse,  with  lilce 
hand,  sword  or  dagger,  and  with  like  quicknesse  fovnino- 

'  Sec  D.  ?Ji-tU':';  ■nicioncdv,  srt'c'e  D.-f 
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at  your  c\  c,  likewise  as  you  do  at  the  Glasse.  Strange, 
this  is  to  hear  ofi",  but  wwxq  mervailous  to  behold,  than 
these  my  words  can  siguilic.  And  nevcrthclcs<e,  by  de- 
monstration Opticall,  the  order,  and  cause  tliereoF,  is  cer- 
tified: even  so  as  the  efl'eet  is  consequent.  Yea,  thus 
much  more,  dare  I  take  upon  uic,  toward  the  satisfying  of 
the  noble  courage,  that  longeth  ardently  for  the  wisedome 
of  Causes  Xaturall :  as  to  let  him  understand,  that,  in  IjOti- 
don,  he  niav  with  his  own  eyes,  have  proof  of  that,  which 
I  have  said  herein.  A  Gentleman*,  (which,  for  his  good 
service,  done  to  hiseountrex,  is  famous  and  lionourablc : 
and  for  skill  in  the  jNIaihematicall  Sciences,  and  Languages, 
is  the  Odde  man  of  this  land,  Sec.)  even  he  is  able :  and 
(I  am  sure)  w  ill,  very  willingly,  let  the  Glasse,  and  proof 
be  seen  :  and  so  I  (here)  ntquest  him  :  for  the  encrcase  of 
wisedome,  in  the  honourable :  and  for  the  stopping  of  the 
mouths  malicious :  and  repressing  the  arrogancy  of  the  ig- 
norant: ve  mav  easily  guesse,  what  I  mean." — These  last 
words  will  be  best  explained  bv  the  first  sentence  of  the 
author's  long  and  querulous  "  Digression  Apologeticall :" 
— "  And  for  these,  and  such  like  marvellous  Acts  and 
Feats,  Naturally,  Mathematically,  and  Mcidianieally, 
wrouaht  and  contrived  :  (night  any  honest  Student,  and 
modest  Christian  Philosopher,  be  counted  and  called  a 
Coniurcr  P" — It  appears  that  the  foolish  and  superstitious 
multitude,  not  content  with  verbal  abuse,  destroyed  the 
lar$re  collection  of  instrument?,  manuscripts,  and  printed 
books,  which  he  had  painfully  amassed  at  Mortlake,  iu 
Surrv,  *'  as  Ltlongi/ii^  to  one  uho  dtcdt  uit/i  the  dtvil\." — 
In  another  place,  Def  has  these  words  :  "  Of  the  strange 
sirll'-moving,  which,  ai  Saint  Dtnis,  by  Paris,  jlnno  15j1, 
}  saw  ©nee  or  twice  {(/rontuis\  being  t}>en  with  me,  in 
companv;  it  wpre  loo  sirangt-  to  tell.  But  some  have  writ- 
ten it :  and  yd,  I  hope  it  is  there,  of  other  to  be  seen.  And 
by  Perspective  also  strange  things  are  done :  as,  to  see  m 
the  air  aloft,  the  iivelv  image  of  another  man,  either  walk- 
ing to  and  fro  :  or  standing  siil.  Likewise,  to  come  into 
an  house,  and  there  to  see  the  liveh'  shew  of  Gold,  Silver, 
or  preci(;us  stones ;   and  eoumiing  to  take  tlvem  in  your 

•  S.  W.  P.  on  the  margin. 

•j-  See  Dr.  Hutton's  Diet.,  art.  Dee,  compared  with  this  •'  Digression 
Api>l''>gericall." 

t  Probablv  the  great  French  geu:ne:(.r  and  mechanician  Oron/:ns  Fi' 
f'^n'  (*>r  Oio'ue  Find)  w'^.o  died  A.  D.  1555,  after  butfering  much  for 
ill  astrological  prediction,  which  had  oflcudtd  the  court  of  France.  Sei^ 
Dr.  H.'-/!oi'i  Dictionary,     article  Fifiteus. 
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hand,  to  finde  nought  but  ayr.  Hereby  have  some  men 
(in  all  other  matters  counted  wise)  tbuly  over-shot  them- 
selves :  misdeeming  of  the  means." — Here  it  is  observable 
that  Dee  does  not,  as  in  the  former  quotation,  affirm  that 
he  actualbj  saw  these  cfieets  of  perspective  produced.  The 
lord  chancellor  Bacon  relates,  that  his  great  precursor  and 
nanie<akc,  Roger  Bacon,  apparcntlv  walked  in  the  air  be- 
tween two  steeples,  v/hieh  he  supposed  was  the  etfcct  of 
reflection  froui  glasses,  while  he  really  walked  on  the 
ground  *.  And  \s  hat  Dee  says  of  the  ^'  shew  of  Gold,  Sec."  is 
apparently  taken  from  the  3th  chapter  of  Roger  Bacons  tract 
De  NulUtate  Maghe;  though  I  do  not  rind  that  the  great 
author  is  mentioned,  or  alluded  to,  in  this  whole  preface. 

19.  But  the  most  extraordinary  passa^e  in  this  perform- 
ance oi'  Dee,  is  the  folTiwing: — "  No  small  skill  ought  he 
to  ha\'e,  that  should  make  true  report,  or  neer  the  truth  of 
the  numbers  and  sunnnes,  of  fooimen  or  horsemen,  in  the 
Enemies  ordering.  Afarre  oft',  to  make  an  estimate  between 
neer.  terms  of  More  and  Lesse,  is  not  a  thing  very  rife, 
among  those  tfiat  gladly  would  do  it." — "  The  Herald, 
Pursuivant,  Serjeant  Royall,  Captain,  or  whosoever  is  care- 
full  to  come  neer  the  truth  herein,  besides  the  Judgment 
of  his  expert  eye,  his  skill  of  Ordering  lact'tcall,  the  help 
of  his  Geometricall  instrument :  Ring  or  Statue  Astrono- 
mical! :  commodiouslv  framed  for  carriage  and  use.)  He 
may  ivomlerfully  help  liiinself  Vy  perspectire  Glasses.  In 
which,  (1  trust)  our  posterity  will  prove  more  skilfull  and 
cxpertj  and  to  greater  purposes,  than  in  these  dayes,  can 
(almost)  he  credited  to  be  possible." 

20.  I  apprehend  that  this  last  passage  must  be  admitted 
as  a  decisive  proof,  that  "  perspective  glasses,"  and  some  of 
their  most  useful  effects,  were  known  in  England,  in  15  70; 
or  more  than  40  years  earlier  than  1609,  or  1610,  when 
they  are  commonly  believed  to  have  been  invented  in  Hol- 
land. I  sav  more  than  40  years;  for  Dee  here  talks  of  them 
as  we  should  do  of  instruments  familiarly  known,  but  in  the 
use  of  which  we  were  not  so  "  skilful  and  expert"  as,  we 
*'  trusted,  our  posterity  would  one  day  prove  ;"  probably  be- 
cause they  had  not  yet  been  reduced  to  a  very  commodious 
form.  Thus  much  the  words  of  Dee  clearly  warrant  us  to 
affirm  ;  but  how  much  more  than  40  years,  they  do  not  au- 
thorize us  to  say.  Nor  will  Dee's  words  enable  us  to  ascertain 
whether  his  "  perspective  glasses"  were  dioptrical  or  catop- 
trical ;  for  his  definitions  above  inserted,  of  "  perspective" 

'■   Sec  Dr.  Huf.ms  Mathematical  Dictionary,  article  Oj'ucs. 
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and  ''  glasse,"  conUin  nothing  to  prevent  us  from  apply- 
ing theni  to  either  kind  of  "  glasse ;"  ;rad  our  extracts  froin 
uiOal.  .show  that  distant  objects  may  be  view  ed  advantageously 
with  both. 

21.  From  the  whole  of  what  has  been  stated,  in  my  four 
letters,  I  may  now  venture  to  draw  a  icw  of  the  many  in- 
ferences, whiclj  cannot  fail  to  force  themselves  on  the  mind 
of  the  intelligent  reader ;  but  which,  in  order  to  avoid  all 
dogmatism,  I  shall  express  in  the  form  of  queries. 

22.  Preparatory,  however,  to  mv  first  query,  I  must  ob- 
serve, that  the  celebrated  Dr.  Zach,  of  Saxe-Gotha,  in  exa- 
mininc,  as  he  did  in  1784,  the  unprinled  papers  of  our 
great  Harriot,  found  that  his  observations  on  .lupiter's  sa- 
tellites extended  fr(,n  January  l6th,  1610,  to  February  26th, 
J  61 2.  The  renowned  Galileo  discovered  thoser  secondary 
planets  on  the  7th  of  January  1610;  "  so  that,"  says  Dr. 
2Mch,  ''  it  is  not  iniprobable  that  Harriot  was  likewise  a 
first  discoverer  of  these  attendants  of  Jupiter." — "  It  ap- 
pears that  Harriot  had  telescopes  with  magnifviiig  powers 
of  10,  20,  and  30  times." — '-  And  it  is  very  likely  that 
Harriot,  who  lived  with  so  generous  a  patron  as  Tlie  Burl 
of  Nortlmmherland,  had  got  the  new  invention  of  teieseopes 
in  Holland  much  sooner  in  England  than  they  could  reach 
Galileo,  who,  at  that  time,  lived  at  Venice." — Nuw,  Har- 
riot vjd.-,  born  in  1560,  and  died  in  1621.  The  Pantomc- 
tfia  appears  to  have  been  first  printed  in  1571  *,  and  a  se- 
cond time  in  1591  ;  and  the  Stratio/icoi  first  in  1579,  and 
again  in  1590.  These  two  interesting  books  were  the  joint 
works  of  Leonard  Digges  and  his  son  Thoma.i  Diggcs, 
the  former  of  whom  died  about  1574,  and  the  latter  in 
1595,  when  Harriot  was  35  years  of  age.  Dee's  Preface 
to  Euclid  was  first  printed  in  1570,  and  its  author  lived  till 
1 608,  when  Harriot  was  in  his  4Sth  year.  These  three 
performances,  therefore,  which,  as  we  have  seen,  (Lett.  ii. 

•  Here  a  friend  obligingly  sent  me  the  first  edition  of  the  P,i?!/omeiriii, 
*'  imprinted  at  London  a>iw  1571,"  when  T/io.  D'^gi's,  esq.  the  editor, 
and  partly  the  author,  says  he  was  2;  years  of  age.  Thus  both  editions 
of  that  work  are  before  me;  the  first  a  small  4to.  (1571),  and  tlie  se- 
cond a  small  fol.  (1591)  apparently  much  auijmenred.  But  I  cannot 
compare  them  no\v,-,^Tiie  note  at  §  8.  of  my  second  letter  should  be  read 
thus:  The  Paniomc/nci  vas  be^^un  by  Lronaril  Di^'gfs,  and  finished  by 
his  son  Thomas  Dig^rs.  The  firtt  of  the  three  books  of  the  S'riiiioliccs, 
\v,is  begun  and  aiii!Ost  finished  by  the  father,  and  the  two  oihers  wholly 
wriiieii  by  the  sen.  See  the  title  of  the  first  ediricn  of  the  Pa>ito}?itUria, 
artd  the  Dedication  qf  both  editions;  also  the  Preface  to  the  Sirali'jtiros, 
and  :hc  List  ot  The.  D/^^es's  works,  at  the  end  of  it's  Contents. 
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§  3  and  9,  and  §  18,  19,  above)  contain  undeniable  proofs 
of  an  acquaintance  with  sonic  contrivance  answerable  to 
the  telescope,  could  not  but  be  known  to  Harriot,  as  well 
as,  in  all  probability,  the  authors  of  at  least  two  of  them. 
Twenty  years  have  scarcely  elapsed  since  Harriot's  astro- 
nomical writings  were  brought  to  light,  or  since  that  cele- 
brated analyst,  the  instructor  of  Descartes,  was  at  all  known 
as  an  astronomer  (a  notable  instince  of  our  ignorance  even 
of  modern  characters  and  events);  and  it  seems  by  no  means 
extravagant  to  suppose  that  future  incidents  or  researches 
may  furnish  grounds  for  a  decidedly  affirmative  answer  to* 

Qiierij  1st.  Whether  it  be  not,  at  least,  as  probable  that 
Harriot's  telescopes  were  made  in  England  as  in  Holland  ? 

Query  9d.  Whether  irt  be  not  undeniable,  that  the  Diggeses 
and  Dee  actually  possessed  some  such  nistruinent  as  a 
telescope ;  and  whether  Thomas  Digges  do  not  expressly 
ascribe  his  father  Leonard's  knowledge  of  optics  partly  to 
a  written  book  of  Roger  Bacon  f  (See  Lett.  ii.  §  3,  4,  9; 
and  §  19  of  this.) 

Query  3d.  Whether  this  express  testimony  of  Thomas 
Digges  do  not  stronelv  co-operate  with  Roger  Bacoii's  own 
writings,  in  producino-  a  conviction  that  he  was  acquainted 
with  some  instrument  equivalent  to  a  tcle.-cope;  and  whe- 
ther, when  he  says,  "  It  is  thought  ih.it  J/zlius  Ccesar  dis- 
cerned through  verv  large  glasses,"  &c.  he  do  not  forego 
all  personal  claim  to  the  invention  of  those  glasses,  and 
.  plainly  implv,  that  it  was  believed  bv  the  learned  of  his 
tmie,  that  that  invention  was  to  be  relerred  to  a  much  more 
antient  period,  even  to  a  period  of  indefinitely  remote  anti- 
quity ?  For  Bacon  does  not  say  that  Ca?sar  invented 
those  glasses,  but  onlv,  that  **  it  was  thought'*  he  iised 
them . 

Query  4th.  Whether  from  the  silence,  as  far  as  appears, 
of  Dee,  the  Diggeses,  Recorde,  and  Rojer  Bacon,  respecting 
the  invention  of  the  optical  devices  they  n:ention,  we  may 
not  conclude  (as  Atai  has  done  with  regard  t)  trlass  mirrors) 
that  those  optical  devices  are  so  antient  that  their  inventors 
were  forgotten ;  and  whether  this  conclusion  would  not  be 
strengthened  by  T.  Dirges'  referring  the  knowledge  of  them 
(partly)  to  Roger  Bacon,  and  Roger  Bacon  attributing  the 

*  For  the  dates  and  facts  mentio-icd  in  this  para^rapli,  in  addition  ro 
the' authorities  already  cited,  see  Dr.  Hultoni  Mathematical  Dictionary, 
articles  DcC,  D'^^rs,'  and  Ilunioi. 
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7/sc  of  them  to  Julius  Ccesar,  while  he  says  nothing  as  t& 
the  time  and  circumstances  of  their  invention  ? 

Qnery  oth.  Whether  the  antient  maxim  of  concealing 
from  the  people  at  large  truths  of  which,  it  was  supposed, 
they  could  make  no  good  use;  a  maxim  which,  as  we  have 
seen,  was  applied  to  this  very  subject  even  by  so  modern 
an  author  as  Dr.  Recorde,  did  not  peculiarly  expose  such 
truths,  tljus  floating,  so  to  speak,  on  the  breath  of  a  few 
adepts,  to  the  danger  of  being  lost  in  the  revolutions  which 
too  frequently  disturb  or  subvert  society ;  especially  before 
Copies  of  what  might  have  been  thought  Jit  to  tje  committed 
to  writing'-'''  could  be  multiplied  by  the  press?    (See Lett. ii. 

§lfi.  19.) 

Querif  6th.  Whether,  notwithstanding  these  disadvan- 
tages, considerable  renmants  of  optical  knowledge  have 
not  escaped  the  reserve  of  philosophers  and  the  fury  of  re- 
volutionists ;  and  whether,  if  ^Lat  and  others  have  proved, 
or  rather,  if  experiments  prove,  that  simple  lenses  and  con- 
cave mirrors  have  the  same  efTects  as  telescopes ;  and  if 
Aljat  has,  moreover,  made  it  probable  that  Ptolenuj  Eiier- 
getes  applied  a  concave  mirror  to  the  same  use;  it  would  be 
absurd  to  conclude,  that  instruments  equivalent  to  telescopes 
are,  ia  fact,  extremely  auticnt  ?  (Sec  Lett.  iii.  §  12.  23, 
he.) 

Qnery  7/h.  Whether  this  conclusion  be  not  additionally 
justified  by  the  proofs,  which  the  same  author  has  adduced, 
of  the  dexterity  of  the  antient  manufacturers  of  glass;  proofs 
which  reach  from  very  distant  times  down  to  the  days  of 
Fitellio,  Pcccanij  and  Roger  Bacon  P  (See  the  former  part 
of  this  letter.) 

Query  8th.  Whether,  after  the  evidence  stated  {and  muck 
more  might  no  doubt  be  discovered)  it  would  be  rash,  or  ab~ 
3?trd,  or  inconsistent  with  the  undoubted  pretensions  of  mo- 
dern  inventors,  to  suppose  that  the  knowledge  of  some  suck 
instrument  as  the  telescope,  has  been  concealed  ainong  the 
learned,  from,  very  remote  ages ;  and  that,  strictly  speakings 
such  knowledge  has  only  been  published,  and  ivith  other  parts 
of  optics,  greatly  augmented  and  improved^  in  modern  times  P 

*  Dr.  llKttoK,  in  his  article  Galilt'o,  after  enumerating  the  writings  of 
that  great  man,  adds:  "  Besides  all  these,  he  wrote  many  other  pieces, 
whicii  Were  iinfortunatelv  lost  thiough  his  wife's  devotion,"'  {^\1ls  bigotry) 
••  who,  solicited  by  her  confessor,  gave  him  leave  to  peri;s:  her  hus- 
band's manuscripts  ;  of  which  he  tore  and  took  away  m  many  as  tie  suid 
tiere  not  fit  to  be  pul^lisbiJ." 

2  These. 


On  the  Decline  of  Mathematical  Studies.  ^5 

These  queries,  together  with  the  facts  and  reasonings  011 
which  ihey  are  founded,  I  humbly  submit  to  the  candid 
examination  and  criticism  of  men  of  more  learning,  ability, 
and  leisure,  than^ 

Dear  sir,  vours  respectfully, 

*D. 

[Postscript  in  our  next  Number.] 


III.  On  the  Decline  of  Mathematical  Studies,  and  the  Sci- 
ences dependent  iipon  them.  By  the  Rev.  John  Toplis, 
A.M.* 

At  is  a  subject  of  wonder  and  regret  to  many,  that  this 
inland,  after  having  astonished  Europe  by  the  most  glorious 
display  of  talents  in  mathematics  and  the  sciences  depen- 
dent upon  them,  should  suddenly  suffer  its  ardour  to  cool, 
and  almost  entirely  to  neglect  those  studies  in  which  it  in- 
finitely excelled  all  other  nations.  After  having  made  the 
most  wonderful  and  unhoped-for  discoveries,  and  pointed 
out  the  road  to  more  -,  suddenly  to  desist,  and  leave  these  to 
be  cultivated,  and  the  road  to  more  to  be  explored,  by  other 
nations,  is  very  remarkable.  It  seems  as  strange  as  the  con- 
duct of  a  conqueror  would  be,  was  he  to  conquer  all  the 
countries  around  him,  and  then  tamely  to  suffer  his  own 
and  the  subjugated  ones  to  be  possessed,  governed,  and  cul- 
tivated, by  those  whom  he  had  conquered. 

It  is  a  very  great  disgrace  for  a  nation  like  this,  which 
can  proudly  boast  of  a  superiority  over  all  others  in  arts, 
arms,  and  commerce,  to  suffer  the  sublimest  sciences,  which 
once  were  its  greatest  pride  and  glory,  to  be  neglected* 
Surely  a  nmch  more  solid  fame  accrues  to  a  people  from 
their  superiority  in  talents  than  in  arms.  Athens  is  as  ce- 
lebrated for  its  learning  as  its  commerce  or  its  victories.  It 
cannot  be  owing  to  any  want  of  importance  in  the  sciences 
themselves  that  they  are  neglected  j  the  discoveries  made 
in  them  are  of  the  most  astonishing  nature,  and  such  as 
seemed  absolutely  beyond  the  reach  of  human  intellect. 
By  the  marvellous  assistance  of  the  mathematics  from  the 
simple  law  of  gravity  are  deduced  the  orbits  of  the  planets 
and  satellites,  their  distances,  the  times  of  their  revolu- 
tions, their  densities,  quantities  of  matter,  and  many  other 
fi'markable  properties  too  well  known  to  be  enumerated. 
Were  it  not  for  them,  mechanics,  optics,  hydrostatics,  geo- 
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graphv,  and  other  branches  of  natural  philosophy,  ^vould 
hardlv  have  been  known  as  sciences.  It  is  jiossible  that 
discoveries  more  wonderiul  and  of  greater  utility  ihan  those 
already  made  by  the  help  of  mathematics,  may  some  time 
or  other  be  effected,  shotdd  son)c  great  genius  once  point 
out  the  way.  It  is  the  opinion  of  many  philosophers*, 
that  the  various  forms  and  diversified  properties  of  bodic$ 
are  owing  to  the  various  laws  of  attraction  and  repulsion 
which  their  constituent  particles  exercise  upon  each  other. 
Should  these  laws  ever  be  discovered,  we  shall  become  as 
well  acquainted  with  the  structure,  affinities,  and  mutual 
operations  of  bodies,  as  \vc  are  with  the  revolutions  and  ac- 
tions of  the  planets  upon  each  other. 

The  mathematics,  and  the  sciences  dependent  upon  them, 
cannot  be  neglected  from  their  want  of  importance  and  uti- 
lity :  they  are  a  much  nobler  study  than  the  present  fa- 
vourite one  of  natural  history,  the  various  branches  of 
which  seem  to  require  more  the  efforts  of  memory  than 
judgment ;  in  the  pursuit  of  which,  the  highest  object  to 
be  attained  is  the  discovery  of  son)e  nondescript  insect 
or  plant,  in  which  chance  more  than  judgment  is  con- 
cerned. Chemistry,  from  its  very  great  importaiice  as  well 
as  the  utility  arising  from  it,  deservedly  ranks  next  to  ma- 
thematics and  natural  philosophy.  But  in  chemistry,  as 
well  as  natural  history,  we  are  left  at  so  great  a  distance  by 
the  philosophers  of  the  continent,  that  there  are  no  hopes 
of  coming  in  for  but  a  comparatively  very  small  share  of 
praise. 

We  seem,  as  a  nation,  for  this  last  half  century,  to  be 
sunk  into  a  great  degree  of  supineness  with  respect  to  the 
sciences,  regardless  of  our  former  fame.  The  generality  of 
the  papers  in  the  Philosophical  Transactions  arc  no  longer 
of  that  importance  they  were  formerly.  We  have  long 
ceased  to  study  those  sciences  in  which  we  took  the  lead 
and  excelled,  and  arc  content  to  follow,  at  a  very  humble 
distance,  the  steps  of  the  philosophers  of  the  continent,  in 
those  which  they  have  in  a  manner  discovered  and  made 
plain  by  their  glorious  exertions.  We,  after  having  disco- 
vered and  conquered  regions  in  science,  suddenly  quit  them 
to  be  possessed  and  cultivated  by  other  nations,  that  we  may 
pick  up  a  few  gleanings  in  the  countries  found  out  and  cul- 
tivated by  their  exertions. 

To  what  strange  infatuation  can  it  be  owing  that  we 
tamely  give  up  what  was  once  our  greatest  boast?    Is  it, 
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because  a  century  back  our  philosophers  made  such  ad- 
vances in  science  that  all  other  nations  were  left  at  an  im- 
zneasurable  distance,  that  we  are  contented  with  their  glory, 
and  think  our  conntrv  sufficiently  immortalized  ?  Can  we 
tamely  sit  down  with  what  thev  have  done,  and  see  other 
nations  gaining  fame  where  our  ancestors  immt  rtalized 
themselves  ?  By  such  conduct,  the  fame  thev  have  acquired 
redects  double  disgrace  upon  ourselves;  we  show  that  we 
are  degenerate,  and  unworthy  of  such  fathers. 

There  are  some  remarks  upon  the  importance  and  decline 
of  mathematical  learning  in  the  Enci/clopcedia  Brifannica, 
article  Physics,  which  1  shall  take  the  libertv  )f  inserting, 
as  the  remarks  of  professor  Robison  will  carrv  with  them  a 
deference  not  to  be  expected  from  those  of  one  unknown  to 
fame. 

"  A  notion  has  of  late  gained  ground,  that  a  man  may 
become  a  natural  philosopher  without  mathematical  know- 
ledge ;  but  this  is  entertained  by  none  who  have  any  ma- 
thematics themselves  :  and  surelv  tiiose  who  are  ionorant 
uf  mathematics  should  not  be  sustained  as  judges  in  this 
matter.  Vv"e  need  only  appeal  to  fact.  It  is  only  in  those 
parts  of  natural  philosophv  which  have  been  mathemati- 
cally treated,  that  the  investigaiions  have  been  earned  on 
with  certaintv,  success,  and  utilitv.  Without  this  gxiide 
we  must  expect  nothing  but  a  schoolboy's  knowledge,  re- 
sembling that  of  the  man  who  takes  up  his  relifriuus  creed 
on  the  authority  of  his  priest,  and  can  neither  give  a  reason 
for  what  he  imagines  that  he  believes,  nor  applv  it  with 
confidence  to  any  valuable  purpose  in  life.  We  may  read 
and  be  amused  with  the  trifling  or  vague  writings  of  a  Nol- 
kt,  a  Ferguson,  or  a  Priestley;  but  we  shall  not  understand 
nor  profit  by  the  truths  communicated  bv  a  Newton,  a 
D'Alembert,  or  De  la  Grange." — 

"  It  is  to  be  lamented  that  the  taste  for  mathematical 
sciences  has  so  prodigiously  declined  in  this  countrv  of  late 
years ;  and  that  Britain,  w  hich  formerly  took  the'  lead  in 
natural  philosophy,  should  now  be  the  country  where  thev 
are  least  cultivated.  Few  among  us  know  more  than  a 
few  elementary  doctrines  of  equilibrium  :  while  on  the 
continent  we  tind  many  authors  who  cultivate  the  Newto- 
nian philosophy  with  great  assiduity  and  success,  and  whose 
writings  are  consulted  as  the  fountains  of  knowledge  bv  all 
our  countrj'men  who  have  occasion  to  employ  the  discove- 
ries of  natural  philosophy  in  the  arts  of  life.  It  is  to  the 
foreign  w  riters  that  we  have  recourse  in  our  seminaries  even 
for  elementary  treatises;  and  while  tlie  continent  has  sup- 
plied 
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piled  us  with  njost  elaborate  and  useful  treatises  on  various 
ariicies  \n  physical  astronomy,  practical  mechanics,  hydrau- 
lics, and  optics,  there  have  not  appeared  in  Britain  half  a 
dozen  treatises  worth  consulting  for  these  last  forty  years. 
It  is  therefore  devoutly  to  be  wished  that  the  taste  for  the 
mathematical  sciences  may  again  turn  the  eyes  of  Europe 
to  this  coiuitry  for  instruction  and  imjirovement.  The 
present  seems  a  most  favourable  aera^  while  the  amazing 
advances  in  manufactures  of  every  kind  seem  to  call  aloud 
for  the  assistance  of  the  philosopher.  What  pleasure  would 
it  have  u;!ven  to  Newton  or  Halley  to  have  sec(Muled  the 
ingenious  elTorts  of  a  Watt,  a  Boulton,  a  Smeaton,  an 
j^rkwright,  a  Dollond  !  And  how  mortifying  is  it  to  see 
them  indebted  to  the  services  of  a  Belidor,  a  Bossuet^  a 
Claivaut,  a  Boseovich  !" 

Perhaps  one  reason  to  be  assigned  for  the  deficiency  of 
Tnathematicians  and  natural  philosophers  is  the  want  of  pa- 
tronaoe.  These  sciences  are  so  abstruse,  that,  to  excel  in 
them,  a  student  nuist  give  up  his  whole  time,  and  that 
%\'ithout  any  prospect  of  recompense ;  and  should  his  talents 
and  application  enable  him  to  compose  a  work  of  the  high- 
est merit,  he  must  never  expect,  by  publishing  it,  to  clear 
one-half  of  the  expense  of  printing.  All  those  men,  there- 
fore, who  have  not  fortune  sufficient  to  enable  them  to  give 
up  their  time  in  the  study,  and  part  of  their  property  to  the 
publication,  of  works  in  these  sciences,  are  in  a  manner  ex- 
cluded from  advancing  them.  In  France  and  most  other 
nations  of  Europe  it  is  different :  in  them  the  student  may 
look  forward  to  a  place  in  the  National  Institute  or  Aca- 
demy of  Sciences,  where  he  will  have  an  allowance  suffi- 
cient to  enable  him  to  comfortably  pursue  his  studies;  and 
should  lie  produce  works  worthy  of  publishing,  they  will  be 
printed  at  the  expense  of  the  nation. 

It  is  remarkable,  that  amongst  the  very  few  men  who 
still  pursue  mathematical  studies  in  this  country,  a  consi- 
derable part,  instead  of  being  dazzled  and  delighted  by  the 
wonderful  and  matchless  powers  of  modern  analysis,  still 
obslinatciv  attach  themselves  to  geometry.  It  is  a  science, 
perhaps,  of  all  others,  from  the  clearness  and  accuracy  of 
its  proofs,  the  most  proper  to  be  taught  young  men,  that 
from  the  study  of  it  their  reasoning  tacuhies  may  be  im- 
proved;  but  at  the  same  time,  as  a  science,  it  is  confined 
in  its  application,  feeble,  tedious,  and  almost  impractica- 
ble in  its  powers  of  discovery  in  natural  philosophy.  But 
vhat  is  called  analysis  possesses  boundless  and  almost  su- 
pernatural powers  in  its  application  to  science j  and  the  dis- 
coveries 
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coverles  made  by  it  in  natviral  philosophy  are  of"  so  surprising 
a  nature,  that  to  pretend  10  despise  it,  and  obslinately  to 
grovel  amongst  a  few  properties  of  surfaces  and  solid  bodies, 
part  of  which  were  di?covcred  by  means  of  analysis,  denotes 
a  verv  narrow  and  prejudiced  mind. 

It  is  much  to  be  wished  that  the  few  men  who  studv 
analysis  in  this  country,  would  cease  to  lose  their  time  and 
mis-spend  their  talents  in  the  discussion  of  vain  subtiltie^, 
and  cavillina;  with  its  first  principle:*,  (amongst  whom  the 
opposers  of  negative  quantities  cut  a  conspicuous  figure.) 
but  combine  in  exerting  themselves  to  increase  its  power 
and  riches,  and  endeavouring,  in  some  degree,  to  keep  pace 
with  the  analysts  upon  the  continent  in  their  discoveries. 

I  cannot  here  forbear  making  a  few  remarks  upon  the 
method  of  study  made  use  of  in  the  university  of  Oxford 
and  the  principal  seminaries  of  this  kingdom,  as  I  UK)k 
upon  it  as  a  very  great  interruption  to  the  prooTcss  of  sci- 
ence. Regardless  of  the  wonderful  advances  made  in  the 
sciences  and  arts,  they  treat  their  learners  with  contempt, 
and,  obstinately  shutting  their  eyes  against  their  present 
most  enlightened  state,  seem  determined  that  nothing  but 
the  study  of  words  and  ridiculous  attempts  at  elciiant  com- 
position in  the  Greek  and  Latin  languages  shall  employ 
their  scholars.  Are  the  sciences  which  "  weigh  the  saii 
and  his  revolving  stars;"  measure  the  velocity  of  light  and 
the  distance  of  the  fixed  orbsj  draw  the  lightnincr  from  hea- 
A'en ;  weigh  the  air ;  enable  us  to  traverse  the  clouds  ;  guide 
the  mariner  through  the  trackless  deep ;  separate  the  rays 
©flight;  class  the  animated  and  decompose  the  inanimate 
bodies  of  the  earth,  measure  and  describe  its  surface,  and 
bless  its  inhabitants  by  increasing  the  number  of  their  en- 
joyments from  their  discoveries — to  be  utterly  neglected,  for 
barren  unceasing  attempts  at  imitating  the  style  of  Xeno- 
phon,  Cicero,  or  Horace?  Such  a  course  of  education,  which 
insults  reason  and  sets  common  sense  at  defiance,  is  so 
amazing  an  instance  of  folly  and  infatuation,  that,  although, 
we  have  the  strongest  evidence  of  its  truth,  we  can  scarcely 
bring  ourselves  to  believe  it;  and  it  almost  inclines  a  person 
to  suppose  that  it  is  a  system  formed  with  the  intention  of 
debasing  and  renderinjr:  ignorant,  instead  of  improvino- the 
faculties  of  the  mind.  Had  the  same  mode  of  education 
been  pursued  throughout  Europe,  science  would  have  been 
checked,  and  the  world  could  never  have  advanced  beyond 
the  knowledge  of  the  Greeks  and  Romans. 

It  is  not  my  wish  totally  to  condemn  classical  learnine', 
but  the  abuse  of  ii.    The  Latin  language,  from  the  many 
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valuable  works  of  the  F^oinans,  from  its  havino:  been  for  ft 
long  time  the  universal  language  of  the  learned  in  Europe) 
and  the  most  important  yeientific  works  of  the  moderns 
being  written  in  it,  becomts  a  iiecessavy  study  for  the  scho- 
lar. But  to  know  the  language  well  enough  to  read  the 
works  in  it  is  sufficient,  without  mis-spending  our  time  in 
a  useless  and  vain  endeavour  to  imitate  the  styles  of  its  au- 
thors. I  think  the  years  consumed  in  learning  Greek  for 
the  sake  of  reading  half  a  dozen  poets,  historian^,  and  ora- 
tors,— for  there  are  not  more  in  that  language  \vh(  se  merits 
render  the  originals  superior  to  their  translations, — as  very 
ill  spent,  considering  the  present  state  of  literature  and  phi- 
losophy- 

INIathematics,  and   tlie   sciences  dependent  upon  them, 
ou'ihl  to  make  the  principal  part  of  a  good  education.    The 
strictness  and  accuracy  of  their  reasonings  would  contribute 
in  the  highest  degree  to  improve  the  mind  of  the  student. 
By  them  he  would  learn  to  become  patient  in  investigation, 
and  severe  in  judgment.     It  would  serve  to  check  in  him 
all  conceited  and  arrogant  pretensions  to  knowledge,  and 
rcnfler  him  more  diffident,  by  showing  how  careful  and  la- 
borious it  is  necessary  to  be  to  acquire  a  few  truths.     They 
tend  likewise  to  improve  the  morals,  and  give  a  steady  se- 
renity to  the  mind.     In  studying  them,  we  seem  to  leave 
ihc  jarring  world,  convulsed  and  rendered  turbulent  by  the 
prejudices  and   frantic  passions  of  men,   to  lead  a  life  of 
pure  enjoyment.     In  the  pursuit  of  them  we  proceed  by 
incontestable  truths  ;  cverv  thing  is  certain,  and  the  laws 
which  take  place  throu?;hout  nature  invariable.     No  preju- 
dices, passions,  or  wrong  bias  of  education,  can  involve  us 
in  errors  and  perplexities;  any  defect  in  the  chain  of  rea- 
soning can  always  be  detected,  and  the  mind  may  rest  sa- 
tisfied with  the  assured  discovery  of  truth.     How  different 
is  the  case  in  other  branches  of  learning !    There,  system 
after  system  bewilder  and  perplex  the  mind;  every  age  pro- 
duces diti'ercnt  ones,  whicii,  after  having  fiourishcd  a  short 
time,  give  way  to  others  which  fall  in  their  turn.    It  seems, 
either  from  some  radical  defect  in  our  modes  of  reasoning, 
or  from  our  mental  faculties  having  been  vitiated  and  nar- 
rowed some  way  in  our  educatiori,  that  we  cannot  proceed 
in  our  investigations  in  other  sciences  by  clear  and  incon- 
testable steps  ;  or  why  should  those  truths  which  are  ma- 
thematically demonstrated  be  the  only  ones  rccened  with- 
out opposition  ?    The  mathematical  sciences  are  not  only  of 
xhe  2;reatest  importance  to  u-;  from  the  beneficial  effixts  at- 
t^udinjj  their  study,  but  at  the  same  time  most  sublime  in 

their 
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their  application.  Through  their  assistance  we  become  ac- 
quainted with  some  of  the  laws  by  which  the  omniscient 
and  eternal  Creator  governs  the  universe,  and  are  enabled 
to  predict  their  eftects  in  distant  ages.  Our  condition  be- 
comes superior  to  the  common  lot  of  humanitv,  and  we 
may  be  held  out  to  the  world  as  an  example  of  the  perfec- 
tion to  which  it  is  possible  for  the  human  species  to  arrive. 

Arnold,  Nottirghannshire, 
October  13,  1804.. 


IV.    Experiments  to   ascertain  nhether   there   exists  any 
Affiniti/  letuixt  Carbon  and  Clay,  Lime  and  Silex,  se- 
parate}}/ or  as  Compounds  united  ivith  the  Oxide  of  Iron 
forming  Iron  Ores  and  Iron  Stones.   By  David  Mushet, 
Esq.  of' the  Calder  Iron-lVorks. 

[Continued  from  cur  last  volume,  p.  344] 

y^  NDER  the  same  class  of  mixture  the  following  experi- 
ments \\  ere  performed  : 

VIII.  Pure  silex  six  parts,  \or  -  150  grs. 

Oxide  of  iron  four  parts,  or         -  60 

Charcoal  1 -40th  of  the  compound,  or  5 
This  mixture  was  very  perfectly  reduced,  and  a  olass  ob- 
tained whose  surface  possessed  a  clouded  coppery  green  co- 
lour. The  fracture  showed  a  much  less  perfect,  thouo-h 
dense  glass,  the  colour  of  which  was  a  rustv  yellouish 
^recn.  Beneath  was  found  a  veiv  neat  spherule  of  maliea- 
ble  iron  which  weighed  12  grains,  and  equal  to  ti  per  cent. 
JX.  Pure  silex  -  -  i-JOgrs. 

Oxide  of  iron         -  -  80 

Charcoal  l-20th,  or         -  10 

The  result  of  the  fusion  of  this  mixture  was  a  glass  si- 
milar, though  more  perfect  throughout,  to  the  former.     A 
fine   metallic   button   was   found   below  the  glass  which 
weighed  22  grains,  and  equal  to  1 1  per  cent. 
X.  Pure  silex  -  -  120  grs. 

Oxide  of  iron  -  -  80 

Charcoal,  1-lOth,  or         -  20 

-  This  mixture  approached  somewliat  to  infuslbilltv.     A 
rough  half  vitrified  green  mass,  very  cellular,  was  found  in' 
the  crucible.    Two  pieces  of  iron  were  found  which  weighed 
26  grains,  equal  to  13  per  cent.     The  colour  of  the  earthy 
parts  wa3  a  rich  green  mixed  and  spotted  with  rustv  yeHow  . 

XI.  Pure 
4 
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XI.  Pure  silex  -  -  -         120  grs. 

Oxide  ot  iron  -  -         -  80 

Charcoal  l-20th  of  the  comjwund,  or      20 
Pwre  chalk  -  -  -  30 

The  fusion  of  this  mixture  afforded  a  verv  beautiful  glass 
o7  a  rich  brown  blackish  colour,  possessed  of  great  smooth- 
ness and  lustre.  Beneath  was  found  an  elegant  crystallized 
metallic  button  which  weighed  50  grains  j  equal  to  25  per 
cent,  from  the  mixture. 

In  this  experiment  again,  as  in  otlicrs  formerly  recorded, 
we  have  a  direct  proof  of  the  useful  agency  of  calcareous 
earth  in  the  reduction  and  separation  of  iron  from  its  earthy 
combinations. 

"Recapitulation  of  experiments  with  siliceous  matter  and 
oxide  of  iron  in  the  proportion  of  six  of  the  former  to 
four  of  the  latter. 
Exp.  11.  i -40th  of  charcoal  yielded    1-^*^  per  cent. 

III.  l-25th       ditto       7-^s 

IV.  l-20th       ditto       9 

V.   l-15th       ditto        13 

Vr.   1-lOth       ditto  not  fused    \2j*i^ 
VII.  Being  No.  VI.  repeated,  with  the  addition  of 

80  grains  of  chalk,  SO-j'^ 
VIIT.  With  pure  silex, 

l-40lh  of  charcoal  yielded     6  per  cent. 

IX.   l-20th        ditto       ' U 

X.   1-lOth        ditto  not  fused  13 
XI.  Being  No.  X.  rcpeatetl,  with  the  addition  of 
30  grains  of  pure  lime,  25  percent. 
One  very  obvious  fact  marks  this  table,  namely,  a  great 
dificronce  betwixt  the  quantity  of  iron  revived  when  sand 
and  pure  silex  were  used.    It  may  be  proper  here  to  remark, 
that  Exp.  VIII,  IX,  X,  XI,  where  pure  silex  was  used, 
were  performed  in  crucibles  ma<le  of  Cornwall  clay.     If, 
thcrefi)rc,   there   exists  any  tendency  in  clay  under  high 
temperatures  to  absorb  the  oxygen  of  the  oxide,  which   I 
have  suspected  sometimes  to  have  been  the  case ;  and  if 
this  affinity  is  exerted  in  proportion  to  the  purity  of  the 
clay;  a  partial  deoxidatlon  of  the  oxide  in   these  experi- 
ments may  account  for  a  larger  portion  of  metal  being  re- 
vived \^  ith  the  same  proportion  of  charcoal. 
Third  class  of  compounded  ores  consisted  of 
Well  prepared  chalk,  six  parts. 
Oxide,  four  parts. 

I.  Mixture 
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I.  Mixture  _  -  -  500  grs. 
Charcoal  l-40th,  or         -          -  19 f 

A  black  rough  canhy  glass  was  obtained  by  the  fusion 
of  this  mixture,  not  unlike  a  furnace  cinder.  It  was  care- 
fully examined,  but  without  finding  any  trace  of  revived 
metal. 

II.  Mixture  .  -  -  500  grs. 
Charcoal  I -30th,  or          -         -  16/^ 

The  glass  obtained  at  this  time  was  more  perfect,  glassv, 
and  shinnig  upon  the  surface.  The  interior  very  like  finery 
cinder.     There  appeared  no  vestige  of  revived  iron. 

III.  The  same  as  before,  performed  with  l-20th,  or  25 
grains  of  charcoal.  The  glass  had  assumed  a  considerable 
portion  of  lustre  and  a  few  pearly  shades  upon  the  surface, 
but  still  there  appeared  no  metallic  produce. 

IV.  Mixture  _  _  _  500  grs. 
Charcoal  I- 13th,  or          -             -  33 

A  very  perfect  mass  of  glass  was  obtained  by  the  fusion 
of  this  mixture.  The  surface  was  black,  smooth,  and 
shining :  the  fracture  dense  and  opake.  A  neat  metallic 
spherule  was  found  which  weighed  1 7  grains ;  equal  to  SJ^ 
per  cent.  The  corrresponding  experiment  as  to  carbon  witli 
clay  yielded  63  grains,  and  with  sllex  63  and  63  of  iron. 

V.  Mixture  _  _  _  500  grs. 
Charcoal  1-lOth,  or          -         -  30 

A  perfect  fusion  and  fine  black  glass  were  obtained,  ac- 
companied by  a  flattish  metallic  button  of  iron  which 
weighed  38  grains;  equal  to  11^^  per  cent. 

VI.  Mixture  -  -  _  500  grs. 
Charcoal  l-7th,   or  nearly          -  72 

A  dark  rich  green  glass  was  obtained  in  this  fusion,  and 
a  bright  silvery- coloured  metallic  button  which  weighed 
124  grains;  equal  to  24^^^  per  cent. 

VII.  Mixture  _  _  _  500  grs. 
Charcoal  1 -5th,  or           -          -  100 

This  mixture  fused,  and  yielded  a  fine  cry^stallized  button 
of  steel.     It  was  found  to  weigh         -         -          120  grs. 
Globules  thrown  up  against  the  top  and  sides 

of  the  crucible  during  ebullition      -         -  10 


Total  130 

Equal  to  26  per  cent.  

The  colour  of  the  glass  was  light  blueish  green,  very 
transparent  in  thin  fragments. 

VIII.  Mixture         "-             -             -  500  grs. 

Charcoal  l-4th,  or          -         -  123 
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The  greatest  part  of  this  compound  was  reduced  to  prr- 
fcct  fusion.  A  small  portion  was  found  intimately  con- 
nected,  but  in  the  state  of  a  po\\der,  upon  the  surlact- of 
th.e  glass.  The  metallic  button  was  similar  to  the  last,  arid 
weighed  ^  ^  .  joq  axi. 

Globules  collecled  -  -  5 


Equal  to  25  per  cent. 


Total 


125 


The  glass  was  still  more  transparent  than  in  the  former 
experiment.  The  ^reen  tinge  had  entirely  disappeared,  and 
was  succeeded  bv  alead  blue  colour,  w  hich  always  manifests 
it-elt"  \\htrn  the  separation  of  the  metallic  parttcl-es  has  been 
complete. 

Recapitulation  of  experiments  with  chalk  an4  oxide  of  iron 
in  the  proportion  of  six  of  the  former  to  four  of  the  latter. 

Exp.  I.   l-40th  of  charcoal,  no  iron  revived. 

ditto 
ditto 


11. 

l-30th 

ditto 

111. 

l-£Oth 

ditto 

IV. 

1-1 jth 

ditto 

\. 

1-lOth 

ditto 

VT. 

i-:th 

ditto 

VII. 

l-.-jth 

ditto 

VIII. 

1-uh 

ditto 

vie 


Ided 


34  per  cent. 

""^  1  or 

26 

23 


The  following  table  of  comparison  will,  at  one  view,  ex- 
hibit  the  very  various  results  that  take  place  in  the  process 
of  separation,  eftected  entirelv  bv  the  nature  of  the  earths, 
which  in  all  cases  ntust  ineviiabiv  form  a  chief  component 
part  of  our  iron  ores  and  iron  stones. 

Q(  ncral  Table  of  the  Results  of  the  Fu&'ioi}  of  Clmj^  S/lrXf 
and  Lime,  and  Oxide  of  Iron^  tvith  various  Proportions 
of  Charcoal. 
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Were  we  to  proceed  to  reason  on  what  this  variety  of 
result  tlepends,  and  referring  to  the  experiments  formerly 
communicated ,  we  should  have  expected  that  clay  and 
silox^  each  absorbing  a  considerable  portion  of  carbon, 
would  have  required  a  greater  dose  in  the  experiments  with 
oxide  to  have  let  fall  the  Hrst  portion  of  iron ;  and  th.at^  as 
calcareous  earth  betokened  no  affinitv  manifested  in  a  si- 
milar manner  to  carbon,  ores  thus  compounded  would  have 
let  fall  their  metallic  contents  with  the  most  minute  com- 
parative quantity  of  carbon. 

The  reverse  of  all  this  turns  out  to  be  the  fact :  for  the 
argillaceous  and  siliceous  compounds  separate  iron  with 
tile  smallest  portion  of  carbon ;  the  calcareous  compound 
requiring  three  times  as  much. 

Hitherto  we  have  discovered  no  direct  active  principle  in 
calcareous  earth,  acting  as  a  stimulant  to  the  existins;  affi- 
nities betwixt  carbon  and  iron,  beyond  faeiUtating.  almost 
under  ever}-  circumstance,  the  perfect  fusion  of  the  com- 
pound. If  we  suppose  it  to  remain  neutral  in  this  respect, 
then,  to  explain  the  phenomenon  of  the  argillaceous  and  si- 
liceous compounds,  we  must  suj>pose  an  active  principle 
i^xcrted  bv  each  of  these  earths,  nearly  in  the  same  ratio, 
upon  the  oxide  of  irouj  decompoundinii  the  oxide,  and 
either  liberating  the  oxvgen  or  uniting  with  it.  There- 
i^ioval  of  this  immediately  constitutes  an  affinity  betwixt 
the  particles  of  iron  and  the  entire  portion  of  carbon,  the 
consequence  of  which  is  the  revival  of  the  iron; 

That  these  conjectures  are  well  founded,  may  be  gathered 
from  experiments  similar  to  the  following  : 

Calcareous  earth  six  parts,  or  '       -         -       120  grs. 
Oxide  four  parts,  or  -  -         -         80 

Charcoal  I -15th  of  the  whole        -         -         13]. 
To  this  were  added  of  Cornwall  clay       -       120 

From  the  fusion  of  this  mixture  a  rieat  metallic  spherule 
wa?  obtained  which  weighed  10  grains,  and  was  equal  to 
5  per  cent.  This  is  the  same,  v.ith  regard  to  proportion,  as 
Experiment  IV,  third  class,  v.ith  The  addition  of  120 
grains  clay;  and  it  appears  a  fair  consequence  that  1-i  per 
cent,  of  more  iron  was  revived. 

There  appears  still  another  way  by  which  v/e  may  in  part 
account  for  the  early  SL^paration  of  ifoti  ffom  the  argilla- 
ceous and  siliceous  compounds. 

Inaformer  partof  thisin<1uirvit^^■as  shown  thatthe  combi- 
nation ofcarbunwitlichvaud  ::^ilexdldnot  produce  full  cftVct 
imlcss  th-  latter  entered  into  fusion ;  and  it  is  evident  from 
the  foregoing  experiments,  that  ihe  ccihpounds  formed  with 

C  2  oxide 
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oxide  and  clay  arc  more  ujiusiblc  than  tl)o?e  formed  hy 
liine.  'I'hc  particles  ol' clay  and  silex,  ilierd'ore,  hcing  tlic 
last  to  enter  into  Jtusion,  nui.st  he  the  last  to  exert  their  afti- 
nities  uj)on  the  carbon.  Thiri  being  unacteil  upon,  except 
bv  the  oxide,  readilv  tiniles  lirst  to  carrv  oH"  tlic  oxvajen, 
and  next  to  impregnate  the  iron  with  carbonaceous  matter. 
.  If  tliis  takes  phice  at  an  early  stage  ot"  the  operation,  it  is 
oyidciit  that  tlie  metaUic  resvilt  may  be  formed  in  couse- 
tjuenee  of  tlie  entire  con»biuation  of  the  carbon  before  th« 
earths  have  entered  into  fut:ion. 

The  quanlity  of  carlion  which  the  oxide  of  the  calcareous 
compounil  lakes  up  before  auv  metal  is  allowed  to  fall,  re- 
mains *lill  unexplained,  and  appears  a  curious  and  very  im- 
portant fact,  which  cannot  be  solved  by  the  last  hvpothesis. 
The  presence  of  lime  secnts  to  prevent  the  inmiediate  action 
of  the  mctalUc  particles  upon  the  carbon,  but  directs  the 
whole  foi  cc  of  the  laller  to  the  removal  of  the  oxvgen.  By 
this  means,  however,  it  secures  in  the  end  a  richer  and 
more  plentiful  harvest  of  metal  from  ores  similarly  coni- 
jDOunded. 

Tiie  progressive   stage:*  of  metallization  arc  marked.  In 
manv  Insianccs,   with  a  greater  proportion  of  produce  thaa 
m  experiments  with  argillaceous  and  siliceous  ores. 
In  the  1st  class,  ilic  increase  of  the  produce  in  iron,  see 

i'Aps.  I  [  and  III,  was  1 7  grs.  for  84.  carbou 

hi  the  ed  class,    — ~- IV  and   V,  —  21     ■    81 

In  the  3d  class, 

or  calcareous,  V  and  VT,  —  66    22 


[To  be  continued.] 


\'.  Letter  from  Dr.  'i'liOR.VTON'  fo  Mr.  Tillocfi  oji  thf 
Cow-Pox 'j  n'dliait  Acciunt  of  the  Cases  in  Fuhcood's 
Rents. 

No.  I,  Hind-strccr,  Manchester-square, 
DKAR  SIR,  Ocrobcr  15,  1804. 

JL  HE  subject  of  the  cow-pock  is  of  such  general  interest,, 
that  I  shall  delay  my  fifth  letter  to  Mr.  Arthur  Aikin,  to 
say  a  few  words  on  the  late  cases  of  supposed  small-pox  after 
the  cow-pock  inoculation  so  generally  known  in  this  me- 
tropolis. 

Dr.  Lettsom,  in  a  letter  to  me  on  the  receipt  of  my  work 
entitled  ^'  Facts  decisive  in  favour  of  the  Cow-pock,"  which 
I  presented  to  him,  says,  '^  that  after  what  has  been  writtea 
bv  me  and  others  on  vaccination,  the  practitioner  who  now 

inoculate* 
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inoculates  with  the  small-pox,  h  guilty,  if  not  in  a  criminal 
court,  vet  in  Jbro  conscient'ce.  should  that  child  die,  of 
ynurdtr^'"  Whether  he  should  die  or  not,  I  believe  the 
same  serious  charge  would  apply  j  for, , as  the  inoculated 
small-pox  produces  the  natural  sniall-pox,  and  pestilence 
spreads  by  an  hundred  avenues,  and  each  contagion  be- 
comes a  fresh  focus  of  other  infections,  the  seeunug  kind- 
ness granted  to  one  human  being  is  made  th^  destruction 
of  ma?iy ;  and  this  fact  staring  the  practitioner  in  the  face, 
he  must  be  callous  to  all  the  feelings  of  humanity  should 
he  attempt,  after  knowing  the  mildness  and  certainty  of 
the  cow-pock,  (except  for  experiment,)  variolous  inocula- 
tion :  and  as  Fourcroy  strongly  expresses  himself  with  re- 
gard to  pneumatic  medicine,  so  it  may  be  said  here,  *'  It 
is  now  no  longer  permitted  the  practitioner  to  be  ignorant 
of  the  circumstances  attending  such  an  important  revolu- 
tion in  phvsic.  The  cold  statue-like  insensibility  of  some  j 
the  atfected  indifference  of  others  ;  the  irritated  self-love  of 
this  man ;  the  attachment  of  tlie  world  for  the  practice  of 
their  forefathers:  the  hatred  of  novelty;  all  the  low  and 
vulgar  prejudices  have  at  different  times  assailed  this  disco- 
very:  but  it  will  stand  as  a  rock  against  the  impotent  bil- 
lows of  human  passions,"  and  the  superior  sense  of  the 
philosophic  world  will  overcome  the  sophistry  of  prejudices, 
and  truth  finallv  reign  triumphant. 

It  is  now  evident  that  the  small-  pox  has  greatly  decreased, 
and  in  a  few  years,  mast  probably,  will  be  annihilated  ; 
for  although  it  assumes  an  hvdra  shape,  yet,  wanthig  fuel 
for  support,  this  tremendous  j?e??f^  must  finally  perish  from 
the  earth,  and  the  cow-pox,  like  St.  George  and  the  Dra- 
gon, be  the  proudest  emblazonment  in  the  British  heraldry. 

In  proof,  in  part,  of  this  position,  I  shall  beg  leave  to  ex- 
tract for  you  my  experience  in  the  iSorth  of  England. 

■"^'  The  facts  are  so  elecisi've  in  favour  of  the  cow-pock,  that  the  ptacti- 
tioner  should  listen  to  these  ;  nor  hearken  to  the  eviJence  of  a  contrary 
nature  without  suspicion  of  some  mistakes  having  occurred.  At  the  onset 
my  learned  friend  Dr.  ^vloseley  did  right  to  arrest  the  hurry  of  belief,  and 
impress  caution  :  but  chat  time  is  pnssed,  and  eacii  fair  practitioner  is 
brjnd  in  duty  to  determine  now  respecting  this  discovery.  As  to  myself, 
1  have  inoculated  manv  thousands  without  ever  taking  any  remuneration 
whatever  for  my  trouble,  and  still  continVic  the  pri.ctice  to  this  day  on 
others  and  in  my  own  family;  and  no  inducement  under  the  !;eivens  could 
at  litis  time  make  me  so  swcive  from  the  prit  ciples  of  rectitude  as  to  in- 
oculate with  the  snali-pQX.  If  the  word  committing  munUf  does  sound 
b.trsi.',  it  is  still  such  in  fact,  notwithstanding  the  Hcence  which  the  me- 
dical man  receives,  and  should,  I  think,  be  thundered  into  the  ear  of  some 
few  of  the  faculty.  1  know  many  of  the  same  way  of  thinking  in  this 
respect  with  m\  self. 

C  3  Inoculation 
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Inoculation  of  the  Village  of  Lowther*. 

Lowther  is  a  most  pleasant  picturesque  village,  situated 
two  hundrtd  and  eighty  miles  lioni  London,  seven  miles 
from  Penrith,  and  a  mile  from  the  antient  famous  mansioa 
of  Lowther,  and  was  built  by  the  late  carl  of  Lonsdale,  in 
the  Italian  taste,  is  regularly  sashed,  contiguous,  Irom  two 
to  three  stories  high,  each  house  being  ot  stone,  and,  with- 
out doubt,  is  the  most  tasty  village  in  the  kingdom.  It 
contains  about  four  hundred  inhabitants. 

His  lordship,  observing,  with  great  acumen,  the  cause 
of  the  prosperity  of  the  north  of  Ireland,  after  having  built 
in  this  delightful  spot  a  village,  unique  of  its  kind,  sufficient 
to  contain  five  hundred  inhabitants,  sent  over  to  Ireland  for 
manufacturers  of  cloth,  to  set  the  example  of  the  true  welfare 
of  a  nation.  Here  it  is  all  his  lordship's  linen,  as  table- 
cloths of  damask,  napkins  of  the  same,  towels,  sheeting, 
and  ]ong-cloth ;  in  short,  every  article  of  linen  in  u>e  have 
b^en  fabricated,  and  no  other  is  at  present  employed  cither 
at  his  lordship's  establishment  in  London  or  at  Lowther. 
Besides  these  manufacturers,  all  his  lordship's  labourers  re- 
side here,  rent  free,  and  are  allowed  a  regular  stipend  both 
summer  and  winter,  and,  however  old,  are  paid  equally 
•as  when  they  could  exert  their  youthful  strenjith.  It  was 
■With  pleasure  that  I  witnessed,  in  the  \\  inter,  potatoes  given 
as  usual,  meat,  and  bread  ;  and  when  any  of  the  wives  are 
near  their  time  to  be  brought-to-bed,  they  send  to  Lowthev 
for  linen,  and  are  allowed  beer-caudle  during  the  month. 
The  villagers,  indeed,  generally  lament  that  there  is  no 
public-house  throughout  the  whole  place ;  but  his  lordship 
no  Jess  regards  their  temporal  than  their  eternal  welfare, 

■ • Agricola?, 

O  fortunati  nimium,  sua  si  bona  norint!  ViUG, 

Hcnceit  is  that  the  village  of  Lowther  exhibits  what  should 
be  the  pride  of  English  nobility,  a  fine  healthy  industrious 
peasantry,  supported  by,  and  contiguous  to,  a  rich  domain. 

Let  the  reader  of  sensibility  contemplate  the  ditfercnce 
between  that  pride  of  nobility  which  desolates  a  country  to 
extend  a  park,  and  that  patriotic  spirit  which,  at  a  consi- 
derable expenst?,  establishes  towns  and  villages  for  the  pur- 
potes  of  maiuifacture. 

Every  thing  seemed  to  conspire  to  render  our  experiment 
the  most  decisive  imaginable.  His  lordship  observing  with 
a  true  patriotic  eye,  which  looks  beyond  the  narrow  circle 

*  From  facts  decisive  in  Lvour  of  the  co\v-j.ox.  This  iijoculation 
was  in  t.ii;  vtar  iSoo. 

of 
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of  private  advantage,  considering  only  the  public  wcltare, 
liad  shown  himself  adverse  to  partial  inocuLition*:  hence 
the  vounger  part  of  the  whole  village  for  upwards  ot  twenty 
ycari  were  exempt  from  the  small-pox,  and  therefore  liable 
to  this  disease. 

As  fortune  would  have  it,  during  the  period  Rose  was 
under  vaccine  inoculation  trom  matter  obtained  by  me  from 
Mr.  Ring,  who  has  been  a  most  zealous  advocate  for  vaccine 
inoculation,  one  of  the  industrious  little  villagers,  a  lad  aged 
nine  or  ten  vears,  had  picked  up  nuishrooms,  which  at  tliat 
time  were  uncommonly  abundant,  and  carried  them  for  sale  to 
Penrith,  unknown  to  his  parents,  where  the  small-pox  then 
raged,  and  had  swept  otf  a  number  of  pcrNons.  This  child 
took,  in  consequence,  the  natural  small-pox,  and  exhibited 
signs  of  it,  when  Rose,  ast.  9,  the  child  of  his  lordship's 
porter,  was  in  a  right  state  fur  propagating  the  vaccine  ino- 
cuJalion. 

It  was  now  harvest-time  in  the  north  both  for  hay  and 
corn,  and  there  was  not  to  l^e  an  idle  hand  throughout  the 
■uhole  village.  No  language  can  expre^^s  the  dismay  that 
was  spread  from  this  event.  Amidst  this  universal  conster- 
nation and  dread  of  the  small-pox,  seen  b}'  groups  of  old 
people  anxiously  convcrsiiig  of  the  impending  calannty,  his 
Icjrdship  ordered  the  glad  tidings  of  a  general  inocidation 
with  the  cow-pock  to  be  proclaimed,  the  advantages  of 
which  werestated,  and  had  been  scai  in  the  caseof  Rose,  who 
had  ailed  little  or  nothing,  and  had  but  one  local  pustule, 
%vith  slight  constitutional  affection  ;  and  the  whole  assembly 
were  ordered  to  appear  in  review  at  Lowther  before  his  lord- 
ship. 

Upon  going  to  see  the  child  labouring  under  the  natural 
SjTiall-pox,  I  found  his  face  sfreatly  tumetied.  not  a  feature 
to  be  discerned;  blind,  covered  with  pustules  from  head  to 
foot;  the  whole  face  was  one  smear  of  blood  and  gore;  and 
tile  parlour  belay  in  being  small,  the  stench  was  so  into- 
lerable, that  T  was  obliged  soon  to  quit  the  room  to  hinder 
uivself  from  beimz  sick.  I  proposed  inocidating  the  other 
two  children  with^the  small-pox;  but  the  mother  was  mucii 
prejudiced  against  inoculation,  and  had  rather  "  trust  them 
to  God's  will :"  hence  I  foresaw  that  1  should  obtain  a  full 
completion  of  mv  views  i\ 

The 

*  There  is  a  section  in  thi--.  work,  "  ^\'hct]icr  society  at  lar^e  has  be- 
nefited by  the  introduction  ot  the  smail-pox  in.-^cularicu  :"  The  answer 
i<>  in  the  nfgatii'-'. 

t  MaluraUoK  appears  to  be  tiic  season  v. hen  tiie  variolous  miasms  are 
C  4  emitted 
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The  happy  villagers  now  thronged  to  his  lordship's  do- 
main; and  it  was  a  most  pleasing  sight  for  me  to  see  as- 
sembled at  Lowther  in  the  steward's  room,  in  the  presence 
ot  his  lordship,  so  many  persons  to  \\honi  I  was  about  to 
render  the  most  essential  service:  at  the  same  time  I  was 
enabled  to  make  the  mosi  decisive  experiments  respecting  a 
practice,  which  promised  to  be  an  epoch  in  the  annals  of 
medicine ;  and  I  flatter  myself  that  the  importance  of  the 
subject,  and  the  present  period  of  ungrounded  alarm,  will 
he  a  sufficient  apology  for  my  publishmg  here  the  scattered 
observations  I  at  that  time  made,  and  without  the  smallest 
view  to  their  publication. 

MEiVlORANDUMS. 

1.  Mary  Bryham,  ast.  20,  is  a  good-looking  well-grown 
jrirl,  of  a  very  florid  complexion,  the  daughter  of  a  groom 
of  his  lordship's,  Wdliam  Bryham,  who  has  superintended 
his  lordship's  stables  upwards  of  forty-eight  years.  The 
arm  rose  tmelv,  pastuled  and  then  scabbed,  but  there  was 
not  the  slightest  constitutional  aflection. 

Observations  on  this  case. — Having  passed  through  the 
vaccine  disease  (as  far  as  regards  the  essential  circumstance, 
a  proper  pustule  forming  itself,  and  going  through  its  re- 
spective stages,  which  occupies  a  space  of  from  fifteen  to 
twenty  days,)  I  introduced  her  to  where  lay  the  wretched 
family  in  the  natural  small-pox  ;  one  child  was  hardly  re- 
covered, and  a  second  was  in  a  deplorable  condition,  blind, 
and  at  that  time  dreadfully  moanirig.  1  shall  never  forget 
the  expression  of  alarm  manifested  by  the  girl's  counte- 
nance, she  having  never  seen  this  disease  before/  The 
blackness  had  not  quite  worn  off  the  face  of  one,  a  second 
was  at  its  height,  and  a  third  sickening;  and  if  fear  in- 
creases the  pre-disposition  to  take  infection,  there  was  no 
want  of  this  here*,  and  with  the  utmost  difficulty  I  could 

emitted  most  coiMOush-,  the  poisonous  pus  being  cxpo~ed  at  that  period 
naked  to  tM:  air,  according  to  the  accurate  dcscriptioa  of  the  faithful 
Svdenhtm.  '•  Usque  ad  hunc  diem"  octavum  a  prime  insuitu  "  pustula:, 
qua;  facicm  obsederant,  lanes  ad  tactum  fuere  atque  rubrae,  jam  vtrjas- 
pcriores  evad'int  (quod  qu'.dem  piimum  est  incipientis  mstur.itionis  indi- 
ciuiTi)  et  suball'ida:,  p.4ulatim  '\niupcr  succum  quendam  luteum,  colore  a 
favo  non  abludentcm,  rvomtivJ."' 

•  Besides  the  hori.)rof  tlie  scene,  nnotbrr  cause  might  have  confpired. 
There  lives  in  the  s;ime  village  along  with  her,  Ann  Roper,  the  daugliter 
of  her  mothers  sister,  and  this  girl  ^^■as  so  dreadfully  Icarred  by  the 
SM\LL-pox,  that  she  was  rendered,  to  use  ihj  vulgar  phrase,  zpe\h:t 
fright;  she  was  said  before  to  have  been  a  lo'iny  I'l's,  and  I  might  adJ, 
thushe  has  from  the  same  cause  a  speck  over  iier  right  eye,  ot  which  she 
is  blind. 

get 
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get  her  to  come  near  these  children  :  but  having,  after  much 
persuasion,  the  first  surprise  being  over,  c"bnsented  to  let  me 
inoculate  her  plentifully  with  the  variolous  matter  in  botti 
arms,  she  afterwards  was  induced  to  touch  the  chfldreu 
labourina;  under  the  small-pox  with  her  hands,  and  catch 
their  breath,  but  to  no  purpose;  for,  having  had  the  cow- 
pock,  she  was  nnsusceptlble  of  the  small-pox,  in  u'hatevtr- 
way  attempted  to  be  given. 

!2  8c  3.  Thomas  Nicholson,  set.  6,  and  John,  aet.  1,  his 
brother,  a  child  at  the  breast,  passed  through  this  disease, 
as  is  common.  On  the  eighth  dav  the  accession  of  fever 
came  on,  rather  stronger  marked  than  usual,  the  symptoms 
of  which  were  heaviness,  a  want  of  appetite,  disinclination 
for  food^  an  increase  of  heat,  the  sleep  at  night  restless. 
Sometimes  these  symptoms,  especially  with  infants,  are  ac- 
companied with  nausca,  and  actual  sickness ;  but  these 
symptoms  in  a  day  or  two  passed  off,  and  the  patient  was  left 
in  perfect  health.  There  was  no  eruption  in  eiiher  of  the 
two  eases. 

Observations. — The  first  reflection  that  must  natural!)' 
strike  the  reader  is,  that  the  child  who  was  in  arms,  labour- 
ing under  the  cow-pock,  did  not  cojnmunicate  this  disease 
to  the  mother,  who  nev^er  had  had  the  cow-pock;  hence 
this  disease  is  not  contagious  :  secondly,  being  next  door 
neig"hbours  to  the  Smiths,  and  after  thecow'-pockhad  scab- 
bed, being  permitted  to  visit  their  former  playmates,  that 
they  resisted  the  small-pox.  Besides  this  chance,  they 
Avere  each  inoculated  by  me  plentiiully  with  the  smail-pox 
matter ;  and  not  satisfied  with  this,  I  had  them  put  naked 
into  L'ed\v\i\i  their  neighbour's  child,  covered  with  maturated 
pustules ;  hut  it  was  all  to  no  purpose,  they  were  rendered 
bv  the  cow-pock  unsusceptible  of  the  small-pox  in  ivhatever 
icay  attempted  to  be  given. 

4,  0,  &  6.  John  Hutchinson,  ast.  9,  William,  set.  7,  and 
Thomas,  cet.  9,  went  properly  through  the  several  stages  of 
the  cow-pock  pustule.  John  and  Thomas  had  an  accession 
of  fever  on  the  seventh  or  eighth  <3ay.  William  ailed 
nothmg. 

Obsei'vations. — These  were  next  door  neighbours  to  the 
Smiths,  on  the  right,  and  being  suffered  to  enter  the  house 
of  their  old  plavmates  after  the  cow-pock  had  scabbed,  they 
v.^erc  exposed  to  the  contaaion  of  the  small-pox  for  hours 
together ;  they  were  also  plentifully  inoculated  by  me  for 
the  small-pox,  but  were  all  three  unsusceptible  of  that  disease. 
7 '  Thomas  Johnson,  ast.  13,  was  inoculated  like  the  rest 
in  the  arm.     The  occupation  of  this  lad  was  to  drive  a  cart, 

usually 
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usually  in  company  with  his  father,  for  the  earl  of  Loii?dalr  ; 
and  going  to  Penrith  on  the  tifth  day  aficr  inoculation,  lie 
drank  a  pint  of  strong-beer  given  hunbvone  Pellet,  at  !Slv. 
Hutchinson's  brewery,  and  came  back  that  same  day  with 
his  team,  having  walked  upwards  of  fifteen  miles.  In  con- 
sequence there  was  an  attempt  towards  forming  a  kind  of 
eruption^  one  pustule  appearing  on  the  breast,  and  anotlwr 
on  the  check,  which  actually  .vca^Z'ec/ over,  and  he  passed  a 
restless  and  feverish  night,  and  continued  feverish  the  next 
day  and  night;  after  which  he  was  able  to  drive  his  tean"> 
and  three  horses  as  usual ;  and  being  inoculated  bv  me  witU 
the  small-pox  matter,  and  frequently  exposed  t(j  the  intlu- 
cnce  of  the  small-pox  m  the  house  of  the  Snulhs,  he  was 
found  unsusceptibU'  of  that  disease. 

Observation. — What  would  have  been  the  con3C(]uencc 
of  such  imprudence  under  variolous  inoculation  as  was  ex- 
hibited in  this  case,  I  leave  to  the  conjecture  of  the  sensible 
reader  !  The  appearance  of  a  couple  of  pustules,  and  these 
maturating,  is  a  very  rare  ocairrence ;  for  this  disease  is^ 
almost  invariably  confined  to  the  inoculated  pustule,  and 
most  probably  arose  from  his  blood  being  over-heated  bv 
the  beer  andexercisc. 

8.  Maria  Johnson,  set.  \6,  his  sister,  had  the  cow-pock 
\vithout  any  accompanying  fever. 

Observation .-^—Shxt  was  inoculated  twice  for  the  small- 
pox, and  rubbed  her  hand  over  Smith's  children,  and  was- 
iVeqnentlv  in  the  infected  hou>e,  but  was  found  unsuscepti- 
ble of  that  disease. 

J).  William  Hedging,  Et.  13,  was  inoculated  in  both 
arms  ;  the  pustule  took,  however,  only  in  one.  He  is  car- 
penter to  the  earl  of  Lonsdale,  and  works  with  his  father 
in  the  raft-yard.  On  the  ninth  day  he  had  an  accession  of 
fever,  but  not  so  much  as  to  make  him  leave  off  work. 

Observaiiiyns. — Tliis  youth  lives  but  two  doors  fron*  the 
infected  house,  was  taken  by  me  mto  this  house,  and 
brought  so  near  to  the  children  as  to  receive  their  brcuih, 
and  at  seven  different  times  was  inoculated  both  i'or  the 
small-pox,  and  as  many  times  for  the  cow-pock  ;  but  bav- 
in*: had  the  latter  disease,  no  proper  pustule  rose,  pcrform- 
insi  its  regular  stages,  or  exciting  the  least  constitutional 
afr'ection  ;  and  hence  he  may  be  safely  declared  unsuscepti- 
lUi  of  either  disease. 

10.  Mary  Henley*,  eel.  14,  was  uioculated  also  in  both 

•  This  case  with  others  lias  led  mc  to  condemn  the  common  practice 
of  incculatirg  in  both  arms,  or  in  more  tlian  o:ic  place,  and  will  it  1  i^t 
have  it'i  cflect.     One  pomt  af  inoculation  is  enough. 

arms, 
I 
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arms.  It  took  effect  in  both  places,  and  the  pustule  on 
the  left  arm  rose  finclv,  and  did  extremely  well :  but  that 
on  the  right  arm  got  rubbed  bv  some  means,  formed  itself 
into  an  ugly  scabby  sore,  produein^rcai  pHi  under  it;  and 
as  fast  as  the  scab  came  away,  it  formed  a  larger  sore, 
vcrv  deep,  and  was  a  very  troublesome  wound  for  more 
than  six  weeks,  the  scab  filling  up  the  place,  extending  to 
nearly  the  size  of  half-a-crown  ;  and  this  would  have  been 
set  down  as  an  untoward  case  of  vaccine  inoculation,  de- 
pending upon  some  peculiarity  in  the  const  it  lit  io?:,  unless 
fortunately  we  had  incjculaled  both  arms,  and  the  one  arm 
had  done  so  kindly.  She  had  no  fever,  or  any  constitu- 
tional affection;  was  taken  into  the  house  where  tiic  natural 
small-pox  was,  and  inoculated  then,  and  several  times  after, 
but  to  no  purpose  ;  she  was  wiszisceptible  ofihe  small-pox. 

11.  Maria  Fry,  cet.  7,  had  one  pock,  the  fever  was  of 
one  day  and  night's  continuance,  and  her  father  described 
her  "  as  burning  like  a  coal,  sick,  but  not  to  vomit,  and 
as  rambling  in  kcr  sleep." 

Observations. — When  she  had  gone  tlirough  the  cow- 
pock  I  made  a  double  experiment ;  I  inoculated  her  with  the 
small-pox,  and  at  the  same  time  her  sister  Charlotte,  aet. 
15,  who  had  had  the  small-pox  when  seven  years  old,  and 
was  terribly  disfiffured  by  it,  with  the  cow-pock  ;  and,  con- 
trary to  mv  expectations,  there  was  a  pustule  formed  iu 
Maria  Fry's  ann,  and  a  general  consternation  took  place 
among  the  villagers ;  but  upon  examination,  tliere  was  ?i9 
lur  of  iujlammation  round  it,  no  vegu\d.T  pustular  rising;  it 
scabbed  on  iha fourth  day*,  and  produced  uo  constitutional 
disease,  or  any  pustules :  the  cow-pox  in  Charlolte  Fry  died 
away  like  a  con:imon  scratch. 

It  may  not  be  irrelevant  to  mention  here,  that  Jane 
Mattinson  and  Mary  Dunn  both  presented  themselves 
to  be  inoculated;  but  from  their  own  account  it  was 
more  than  probable  thcv  had  had  the  small- pox.  The' 
former  had  nursed  a  child  who  died  of  that  disease;  it 
was  the  child  of  his  lord-hip's  park-keeper.  At  the  s;ame 
time  I  inoculated  these  with  the  cow-pock,  I  also  inoculated 

'  In  a  few  instances  where  a  p.Ktuie  has  been  fcnp.ed  of  either  kind, 
the  progress  was  found  to  be  vcrv  diilertnt  from  the  true  pustule;  and 
this  kind,  like  a  seed  sown  r^n  ground,  er  in  a  ciiir.ate;  not  congenial, 
came  forward,  and  soon  pr.svcd  oti";  v.hereas  the  other  has  its  rejjuiar 
stages  of  lising,  falling  and  scibhing.  Tho.-e  who  h?ivc  the  sp\..ri:'«s 
pusiulcs,  if  I  may  so  call  rhem,  have  corripiaineri  of  much  iicH>?^,  which 
J  have  nil  observed  in  tlie  other  sort ;  and  at  the  end  of  ten  days  the 
f  usiule  was  gone,  \viihv.u'.  leaving  behind  the  usual  iarge  and  deep  tear. 

the 
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the  brother  of  Alatlinson,  a  voung  man  \\\\o  was  drciidfully: 
i<(arre(l  and  marked  \\ilh  the  small-po.x^  and  James  Broom, 
who  had  also  the  marks  ot  thatdiscasic;  and  these  were  done 
with  both -sorts,  but  in  each  instance  there  was  only  pro- 
cUict'd  a  slight  temporary  local  irritation j  and  loth  places 
bciore  ihc  fourth  day  died  away. 

Ohscrvatiov. — It  appears,  therefore,  from  these  facts,  that 
those  who  have  had  the  co\^  -pock  are  unsusceptible  of  the 
suiail-pox,  and  vice  versa. 

12.  Ivichard  Walker,  aet.  24,  carpenter,  on  the  ninth  day 
vas  aMackcd  with  a  fever,  was  light-headed,  wanted  to  get 
out  of  bed;  the  next  day,  the  tenth,  was  enabled  to  do  i^ome 
work,  coidd  not  work  much,  had  the  fever  return  at  night, 
after  which  he  ailed  nothing,  continuing  his  labour  as  usual 
nil  the  while,  except  on  the  one  day  mentioned.  Inocu- 
lated with  both  the  cow-pock  and  small-pox,  but  neither 
took  tffect. 

13.  Harriet  Fletcher,  aet.  IS,  had  only  one  pustule,  and 
savs  she  was  able  to  follow  all  her  domestic  concerns  as 
usual,  never beina"  laid  up  a  .-single  day.  Inoculated  with  the 
smail-pox,  but  was  found,  like  the  rest,  nnsusccptiile  of  that 
disease. 

1-1.  John  Saundcrson,  zet.  10,  had  one  pustule  and  ailed 
nothing.     His  brother, 

15.  Joseph  Saunderson,  aet.  7)  had  a  fever  for  two  days 
and  nights,  was  hot  and  restless,  the  fever  CAn)e  on  on  tlit; 
seventh  day.  Both  were  inoculated  with  the  small-pox,  but 
tvithoitt  effect. 

16.  William  Patterson,  ast.  p,  had  one  pock,  also  a  small 
one  underneath,  which  came  out  a  few  days  alter  the  other ; 
feverish  two  davs  and  nights,  the  fever  commenced  on  the 
ninth  dav.  Inoculated  with  the  small-pox.  but  it  took  no 
effect. 

IS.  Hannah  Tvlandle,  a?t.  '2,  had  one  pock,  never  ailed 
anv  thing. 

ic).  ^Xzw  Falotkld,  a?,t.  11,  one  pock,  feverish  on  the 
8th  and  ninth  nights,   but  played  in  the  interval. 

20.  John  Henley,  aet.  IG,  one  pock,  never  ailed  any 
thing. 

'jf.  Hannah  M*Cran,  aet.  9,  one  pock,  never  ailed  any 
thine. 

2'J.  Sarah  IST'Cran,  set.  7?  one  pock,  and  another  came 
out  an  inch  bclov.^  it,  which  was  much  smaller,  and  which 
went  in  stages,  and  scabbed  like  the  other;  ailed  nothing. 

t?;T.  Thomas  Richardson,  a;t.4,  one  pock,  no  fever. 

A pait'tciilar  chserration. — He  is  terriblv  scarred  in  the 
«  face 
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fece  and  body,  a  yc-ir  before  his  clothes  catching  fire,  whcu 
tlie  child  was  nearly  burnt  to  death. 

General  ohscrvailon, — These  six  having  had  no  percep- 
tible constitutional  affection,  they  were  inoculated  again 
with  the  cow-pox,  but  this  took  no  effect ;  also  with  the 
small-pox,  but  they  were  likewise  proo/'  against  Loth, 

THE    CONCLUSION    OR    INFERENCE. 

Fearful  that  continuing  the  same  account*  would  only 
fatigue  my  readers,  I  shall  therefore  just  sum  up,  Xhaxfortij- 

eigJit 

*  The  cxampks  of  this  sort,  furnished  by' my  practice  as  physician  :o 
the  Mary-lc-boi!c  dispensar\',  for  four  years,  are  extremely  numerous.  I 
shall  mention,  however,  onlv  a  very  few  strong  cases,  thinking  th.^t 
more  would  be  needless,  and  tiresome  to  the  reader. 

Three  years  back  J  inoculated  John  King,  zt.  3,  and  Thomas,  ait.  if, 
children  of  the  publican,  who  lives  in  Margaret-street,  at  the.  corner  of 
Great  Portland-street,  with  the  cow-pock,  and  they  scarcely  ailed  any 
tiling.  Mr.  King's  niece  not  long  afier  came  out  of  the  countrv,  and  on 
her  arrival  in  town  fell  ill  of  the  natural  small-pox,  and  had  them  very- 
full.  John  King  slipt  with  her  the  whole  time;  they  both  were  with  her 
in  the  day  ;  and  the  mother  relates,  that  frequently  since  they  have  been 
in  company  with  childien  labouring  under  the  small-pox,  never  wishing 
them  to  avoid  it.  And  to  complete  the  dcdsiveiiess  of  this  fact,  1  had 
them  both,  at  two  separate  times,  inoculated  for  the  sm?.ll-pox;  but 
having  had  the  cow- pock,  they  were  rendered  thereby  unsusceptible  of 
the  small-pox. 

I  inoculated  John,  Thomas,  and  William  Plant,  who  live  iR  Edward- 
yard,  Edward-street,  and  they  had  the  ccw-pock  the  usual  mild  way;  a 
fourth  child  was  inoculated  with  the  imall-pox,  and  a  plentiful  crop  of 
jjustules  were  produced.  The  children  being  in  the  same  house,  ate, 
drank,  and  \^■ere  constantly  together,  but  no  infection  t'jok  place.  1  then 
iriocubted  these  three  repeatedly  with  the  small-pox  ;  but  they  were 
found  CHch  time  to  ht  proof  against  thatdisease. 

Elizabeth  Restieaux,  living  at  38,  Castle-street,  Oxford-market,  was 
inoculated  by  me  three  years  ago,  and  bad  the  cow-pock  in  the  UiUalmild 
way.  A  year  after  this  she  was  in  the  same  house  where  there  were 
three  children  who  were  seized  with  the  natural  small-pox  in  a  very  bad 
manner,  and  she  was  constantly  with  them,  and  has  since  been  taken  re- 
peatedly to  houses  at  my  instigation  in  which  the  small-pox  was;  and  she 
lias  also  been  inoculated  by  me  twice  with  the  small-pox  and  once  with 
the  cow-pock,  at  different  intervals,  but  without  these  producing  the 
smallest  eftect  more  than  a  slight  scratch  from  a  lancet. 

Margaret  Pirchet  was  inoculated  by  me  four  years  ago.  Some  months 
After  she  bad  had  the  cow-pock,  a  child  in  the  same  house,  No.  8.  Duke's- 
CQUrt,  Bow-street,  took  the  natural  small-pox,  and  was  covered  with  pus- 
tules from  head  to  foot.  These  children  were  together  as  iisual ;  but  no 
small-pox  was  communicated  ;  and  having  inoculated  her  at  least  a  dozen 
times  since,  at  different  periods,  I  found  her  in  every  instance  /reo/' against 
the  small-pox. 

Mary,  Robert,  Thomas,  and  Alexander  Routledge,  living  in  St.  Ann's- 
<ourt,  were  inoculated  by  me  for  the  cow-pock.  Mary  yi-&.% purposely  sent 

to 
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eight  inhabitants  oF  the  viilafrc  of  Lowthrr,  of  difTerent 
ages,  who  liad  never  had  the  sniall-pox,  were  inoculated  by 
me  for  the  cow-pock  ;  and  haxinrr  passed  through  this  dis- 
v^'^e  withont  risk  or  danger  of  life,  or  person,  that  they 
were  nearly  all,  at  least  the  majority,  inoculated  afterwards 
at  two  remote  porio'h  for  fhc  small -pox,  and  exposed  to  its 
infection  hy  being  brought  into  the  room  idicre  the  smnll-pox 
tr<79,  but  in  not  a  solitary  instance  did  any  receive  this  dis- 
ease.  Such  an  escape  in  such  a  number  cannot  possibly  be 
attributed  to  any  peculiarity  of  constitution  ;  but  it  must 
be  allowed  to  the  true  cause,  the  preventire  infliuncc  of  the 
loiv-pock.  This  law  amounts  therefore  to  an  absolute  cer- 
taintv,  or  demonstration ;  for  \vlience  do  we  form  the  no- 
tion that  fire  burns  the  flesh  ?  My  personal  experience  of  this 
circumstance,  and  traditional  report  does  not  approach  to 
half  the  number  of  instances  as  respecting-  the  preservative 
power  of  the  coiv-pock,  nor  has  indeed  any  one  a  more 
ample  or  better  ground  for  believing  that  cork  siiims.  To 
disbelieve  nowXhc  elhcacy  of  the  cow-pox,  must  therefore 
arise  either  frohi  ignorance  or  PUEJUDict.;  and  mdeed 
there  are  reported  to  be  even  at  thii  time  a  few  doctors, 
who  do  not  credit  fhc  thing:  but  I  flatter  mvself,  this  report 
i'?  unfounded;  for  an  ignorant  doctor  is  a  misnomer  ]  and  re- 
specting I'nlgar  prejudices,  these  niental  mists  will,  it  is 
hoped,  soon  vanish  before  the  clear  sunshine  of  truth. 

rnoduEss  of  the  vaccine  iNoruLATioN  ix  the 

MOUTH. 

From  such  demonstrative  evidence  of  the  superior  ad-» 
vantages  of  the  cow-pock,   the  countess   of  Darlington, 

to  a  relation's,  whose  child  had  just  taken  the  natural  small-pox,  and  con- 
tinned  there  three  weeits,  but  never  caught  the  small-pox,  having  pre- 
viously had  the  cow-pock.  A  lodger  in  the  same  liouse  refusnig  tohnvft 
her  twociiiklrcn  inoculated  with  the  cow-pock  at  this  tinne,  a  few  weeks 
i:tcr  lost  both  by  the  natur^.l  small-pox. 

Mrs.  Hutching*:,  housekeeper  of  the  Rev.  Mr.  Townsend,  author  of 
the  "  Guide  to  Health,''  having  come  to  live  in  town  with  hf  r  hus^anc?, 
hn.lhcr  child  inoculated  by  me  with  tlie  cow-pock  ;  with  this  child  in  her 
cirms  she  nursf.-d  a  friend's  child  labouring  under  the  natural  siiiali-pox, 
who  with  difficulty  recovered  from  it;  nevertheless  her  infant  did  not 
take  the  small-pox,  having  previously  had  the  cowpock. 

The  same  was  the  case  with  IVlrs.  Riitain,  No.  5,  Pit- street,  whost 
ciiild  escajied  the  small-pox  from  having  had  the  cow-pock,  althoui^h 
two  children  died  of  the  natural  small-pox,  at  the  next  house,  to  which 
licr  child  was  often  taker. 

Two  of  my  own  children,  who  were  inoculated  bv  Dr.  Jenncr  for  the 
cow^pock,  and  ailtd  nothinq;  hut  the  pustule  on  the  arm,  were  both  atter- 
V  ardi  inoculated  by  me  fur  the  smali-pox,  and  often  exposed  to  it,  but 
V.  iihout  its  producing  that  di'^CHse. 

(i  dau<?,htcr 
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dli;gliter  to  the  duchess  of  Bolton,  who  is  sister  to  tlie  earl 
ot  Lonsdale,  had  her  last  child  inoculated  with  the  cow- 
pock,  although  lord  Barnard  and  four  other  children  ot  the 
earl  ot"  Darlington  liad  had  a  mild  disease  from  the  small-* 
pox  inoculation.  Colonel  Lowther,  member  for  the  county 
of  Westmoreland,  who  was  with  his  iordslup,  had  a  child 
of  his  inoculated  with  the  same,  although  he  had  seven 
before  inoculated  with  the  small-pox ;  and  co'onel  Sat- 
terlhwaite,  member  for  Cockermouth,  a  borough  of  his 
lordship's,  being  at  Lowther,  having  lately  lost  a  grand- 
child bv  small-pox  inoculation,  \\as  rejoiced  to  embrace  this 
opportunity,  and  had  vaccine  matter  from  me  sent  to  hii 
Eon-in-'aw,  Dr.  Head.  Captain  Preston,  of  \Varcf)p, 
coming  to  Lowther,  followed  the  example,  mentionini^ 
*^  that  the  reason  why  he  had  not  had  his  child  before  ino- 
culated with  the  small-pox,  was  the  fear  of  bringing  this 
disease  into  his  village."  And  such  indeed  was  the  general 
conviction  of  the  co'untry-pcople  of  the  efficacy  of  the  cow- 
pock,  (namely,  its  power  of  rendering  the  constitution  un- 
susceptible of  the  srnall-pox,  and  that  it  was  a  disease  in- 
Hnitely  milder  than  the  snudl-pox,  never  killing,  not  infec- 
tious, and  giving  little  or  no  trouble,)  that  the  whole  coun- 
try around  Lowther  came  to  solicit  a  participation  of  the 
benefits  resulting  from  the  cow-pock  ;  and  on  several  davs  I 
was  engaged  in  inoculating  often  to  the  amount  of  a  hundred 
and  ten*  persons, — Mr.  Storey,  of  Penrith,  his  lordship'is 
apothecary,  kindly  assisthigme  m  this  work  of  humanity. 

It  was  a  most  charmintr  sight  to  behold  the  finest  pea- 
santry in  the  world  assemoled  at  Lowther  for  the  purpose  (jf 
having  themselves,  or  of  giving  the  cow-pock  to  their  chil- 
dren, to  secure  them  ever  after  from  the  horrid  ravasres  of 
the  small-pox;  and  such  was  the  courage  displayed,  that 
out  of  one  Imndred  and  ten  persons  mentioned  above 
as  inoculated  in  one  morning,  I  do  not  recollect  sceing- 
more  than  one  friiihtened  at  the  sight  of  the  laiicet,  nor 
v.ere  the  fears  of  this  child  coaununicated  to  the  rest.     So 

*  The  number  of  inoculated  per?or.s  on  one  morning  oy/y  was  one 
hundred  and  ten.  frf>m  ^is  wteks  old  tofcrty-two  vears  r.f  age  ;  and  when 
the  question  w?s  akscd,  whether  they  would  hive  co:tic  in  sucii  numbers 
to  hai'e  the  snall-pox?  there  were  very  few  who  did  net  declare,  that 
they  diiliked  the  smaii-pox,  each  assi^^ningj  different  rtasons;  but  the 
pnccipjl  ohjcctiun  was.  "  they  had  known  such  and  such  die  from  the 
!:ic< u-'.atcd  tmali-pox.'"  and  "  that  rhcv  could  net  spare  :hr  ttrie  to  at;e-](l 
upon  a  sick  family  ;"  and  se%xTal  sminn^Iy  said,  "  thsv  could  not  aired 
fo piivfc"  it ;  nor  did  a  single  ir^dividus!  express  the -smallest  distrust  of 
the  '.irtac  oJ"  the  cow  -pock,   au:  all  ruCtis'td  th^  iaocuiation  both  (beer- 
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thronged  were  the  carts  and  wagG;ons  and  horj;es  loaded  with 
the  rich  treasures  ot  the  country,  that,  as  at  fairs,  there 
were  \von)en  who  came  to  Lowther  with  cakes  and  fruit, 
and  the  turnpike-man  desired  I  would  go  through  his  gate 
toll -free,  saying, "  he  had  never  had  so  many  people  pass  his 
2.ate  hcfore."  Tiie  number  inoculated  by  me  at  Lowther 
au)ounted  in  all  to  above  a  thousand  ;  and  calculating  what 
others  have  done  from  niv  examiiie,  I  should  suppose  that 
tile  number  must  have  risen  since  to  near  twenty  thou.-and. 

Sir  James  Graham,  of  Netherbv,  near  Long-Town,  on 
the  borders  of  Scotland,  being  n)ueh  indisposed,  came  ti> 
the  earl  of  Lonsdale's  at  his  lordship's  desire,  on  purpose 
for  my  advice  ;  and  having  witnessed  the  goodeflects  of  the 
fow-pock,  he  took  n^attcr  back  with  him  to  have  his  nephew 
(the  child  of  the  Rev.  Mr,  (jraham,  the  rector  of  Arthuret) 
inoculated,  and  that  he  might  extend  this  blessing  to  his 
tenantry.  Of  the  pleasing  result  of  this  case  I  have  the 
satisfaction  of  laying  the  following  letter  before  my  readers  : 

"    DEAR  SIR, 

"  1  have  had  the  pleasure  to  receive  vour  kind  letter. 
\l\'  little  boy  has  had  the  cow-pock  so  very  favourably,  that 
little  or  no  fever  \vxs  attended  the  complaint,  if  any  ;  it 
tvas  very  tiiHing  on  the  eleventh  night  :  seven  children  were 
inoculated  from  him  >'esterdav.  lam  happv  to  hear  lord 
Lonsdale  is  better,  and  hope  vou  will  soon  restore  him  to 
perfect  health  ;  I  beg  mv  re-pects  to  his  lordship.  ]NTy 
brother  and  his  lady  arc  considerably  better  from  your  skil- 
ful advice. 

'^  I  am,   dear  sir,   Sec. 
Arthnrcr,  "  FekGUS  GkAHAM. 

Nov»  24,   1800. 

P.  S.  The  infiaiumation  on  the  arm  was  about  the  size  of 
a  shilling." 

•  I  was  e<]uallv  anxious  to  establish  the  cow-pock  at  Car- 
lisle, which  is  situate  but  nine  miles  from  Long- Town  j  and 
Dr.  Mevsham,  an  eminent  physician  of  that  city,  proposed 
settino;  tile  example  by  having  his  own  child,  only  six  weeks 
old,  inoculated. 

Asa  more  ccrtiiin  means  of  imparting  the  cow-pock,  I 
agreed  \\ith  the  parents  of  one  of  the  villagers,  who  had 
the  pustule  in  a  proper  state,  to  set  out  on  horseback, -for 
Carlisle,  with  his  child,  Mary  Brown,  a  girl  only  five  years 
old;  which  was  consented  to  :  and  immediately  upon  reach- 
ing Cailisle,  after  a  journey  of  twenty-six  inilcs,  nine  per- 
sons 
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sons  were  inoculated  from  her  by  Dr.  Hcysham,   of  which 
event  the  following  letter  is  a  docundent : 

'^^    DEAR  SIR,  Carli<;!e,  Nov.  13,  I800. 

"  I  return  you  my  best  thanks  for  your  very  obliging  let- 
ter, and  am  certain  that  the  inhabitants  of  this  city  are 
under  great  obligations  to  you  for  your  kind  attention  in 
sending  a  healthy  subject  under  the  action  of  the  cow-pock. 
Nine  children  have  been  already  inoculated  from  her  under 
my  inspection,  and  several  more  will  follow  their  example 
to-morrow.  As  soon  as  the  infection  takes  place,  1  shall 
advertise  a  general  inoculation  at  our  dispensary  ;  by  which 
means  I  doubt  not  but  the  practice  will  become  universal  irv 
this  part  of  the  countrv.  My  little  girl  was  inoculated  with 
your  second  lancet  the  moment  it  arrived,  but  without  ef- 
fect, and  a  third  tiiiie  yesterday  with  one  received  per 
favour  of  Sir  James  Graham.  I  shall  attend  to  your  P.  S. 
and  will  reccmmend  to  all  the  surgeons  to  make  use  of  very 
fclean  lancets,  and  matter  taken  early  in  the  disease*. 

'^  I  am,  dear  sir,  8cc. 

*^  John  Heysham.*' 

The  pleasing  result  of  the  first  trials  at  Carlisle  will  be 
seen  from  the  following  letter  : 

"   DEAR  SIR,  Carlisle,  Dec.  6,  iSoo. 

''  Mr.  Alderman  Richardson  left  your  favour  yesterday- 
evening,  when  1  was  out  of  town;  and  as  I  understand  he 
means  to  return  to  Lowther,  either  this  day  or  early  to-mor- 
row morning,  I  embrace  this  opportunity  of  informing  you 
that  all  who  have  been  inoculated  here  where  infection  took 
place,  since  you  sent  the  little  girl,  have  done  extremely 
well.  Not  one  of  them  was  affected  with  any  considerable 
fever,  or  any  kind  of  sickness  to  excite  the  smallest  un- 
easiness. 

**  With  respect  to  my  own  child  we  have  been  rather  un- 
lucky, as  she  has  not  received  the  infection  though  inoculated 
three  times  with  the  dry  matter  you  were  so  kind  as  to  send. 
And  since  we  received  the  recent  matter  we  have  been  under 
the  disagreeable  necessity  of  changing  her  nurse  no  less  than 
twice,  and  at  present,  on  account  of  an  indisposition  com- 
mon to  children^  must  postpone  the  inoculation. 

"  I  have  the  honour  to  be,  &c. 

"  John  Heysham." 

*  This  P.  S.  alludes  to  the  power  of  rust  in  destroying  the  specific 
vinue  of  the  cow-pock  matter,  and  producing,  inconsequence,  the  spu- 
rious instead  of  the  true  pustule  ;  also  to  the  cow-pock  pustule  sometimer 
losing  its  specific  virtue  after  the  n-nth  or  tenth  dav. 
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Upon  the  return  of  the  little  child,  after  this  cxpcditlcn, 
3  was  careful  in  observing  the  effects  of  so  long  a  journev, 
at  this  season  of  the  year;  and  I  remarked  with  pleasure 
that  the  fever  had  been  slight,  hut  iiro  pustules  came  out  ou 
the  face,  which  conipktelv  maturated,  and  scabbed.  Dr. 
Hevsham  gcnerousiv  discharged  all  the  father's  expenses  at 
Carlisle;  Mrs.  Graham  at  Low-House,  in  the  neighbour- 
hood, who  had  her  child  vaccinated,  gave  him  ten  and  six- 
pence ;  and  Dr.  Blamire,  who  took  bome  vaccine  matter 
from  the  child,  gave  the  father  a  crown ;  and  he  also  re- 
ceived manv  other  presents,  which  he  vtrv  honestlv  men- 
tioned, rcfusinji  vhat  I  had  agreed  to  pay  him  ;  but  I  in- 
sisted upon  fulfilling  the  terms  of  our  original  agreement. 

The  two  following  letters  will  show  my  endeavour  to 
establish  the  cow-poi.:l>at  Whitehaven  : 

ff  SIR,  "Whirehavcn,  Oct.  15th,  ifloo. 

*'  I  delivered  vour  observations,  relating  to  the  cow-pox, 
to  Dr.  Dixon,  who  desires  me  to  say  that  he  thinks  him- 
self highly  obliged  to  you,  and  requests  you  will  send  him 
a  little  of  the  matter  for  inoculation,  with  proper  direc- 
tions how  to  use  it,  thinking  it  would  be  the  means  of 
saving  a  great  number  of  lues  here  *. 

"  I  am,   sir.   Sec. 
Dr.  Thornton,  '«  JoHN  BOWXESS.'* 

Lowthcr. 

*'    SIR,  Whitehaven,  Nov.  2 1  St,  1800. 

"  Receiving  a  letter  from  my  father  last  night,  statintr 
that  vou  wished  to  hear  how  my  brother  came  on  after  his 
inoculation,  enables  me  to  embrace  the  opportunity  of  re- 
turning my  grateful  thanks  for  introducing  the  cow-pock  to 
my  brother  and  myself,  who  have  both  gor  throuirh  the 
same  exceedingly  well.  I  have  inoculated  several  children 
at  Whitehaven  and  Workington  ;  likewise  have  furnished 
several  doctors  with  matter  to  do  the  same.  On  the  2iJd 
instant  I  shall  have  to  inoculate  near  t\venl\-  of  his  lord- 
ship's work-people's  ehildn'n. 

*•   I  remain,  Sec. 

Dr.  Tliornton,  «<    WiLLIAM  Bt;YHAM  f-" 

Lowttici-. 

■'  Dr.  Di.xon,  Dr.  Cro^twaiu',  and  Mr.  II.!nii!ron.  h?ve  since  intro- 
duced the  vaccine  inociilauon  inio  liie  V\  liiccUavtn  dispensary,  and  have 
inocul.ited  a  great  many. 

t  VS'iliiani  P.ryhani  superintends  lord  Lonsd?.lc's  coliieries,  and  since 
tiiis  period  has  inoculated  above  five  hundred;  his  sister's  case  is  record- 
ed, being  anion^  the  »ifst  inocuUctd  in  ihe  viiiaic'^  ot  Lowther. 

Lancaster 
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Lancaster  was  not  forgot,  as  the  following  letter  will 
evince; 

'*   DEAR  SIR,  Lancaster,  Dec.  icth,  !8co. 

^'  I  have  this  evening  received  from  Mrs.  Dilworth  (Mr. 
Yarker's  daughter)  a  little  vaccine  matter,  for  which  I  find 
I  am  indebted  to  you,  and  for  which  accept  my  sincere 
thanks.  I  have  found  great  difficulty  in  introducing;  the 
new  inoculation  here;  and  had  it  not  been  for  a  sensible 
and  intelligent  lady,  Lancaster  would  not  yet  have  witnessed 
its  introduction.  Since  then  I  have  inoculated  several,  per- 
fectly to  my  satisfaction;  and  the  other  day  I  made  pro- 
posals to  my  friend  Mr.  Baxendale,  who  is  surgeon  to  the 
Lancaster  dispensary  along  with  myself,  to  inoculate  the 
poor  in  this  town  and  its  vicinity,  gratis.  With  pleasure  I 
inform  you  it  met  with  his  approbation,  and  with  that  of 
Dr.  Campbell,  and  in  a  few  days  we  begin  the  business. 

'^  1  am,  dear  sir,  8cc. 

*'  J.  A.  Brathwaite." 

Nor  was  Appleby  forgot,  as  the  following  letter  will 
ahow  : 

"   DEAR  SIR,  -Appleby,  Dec.  17th,  iSoo. 

"  This  day  week  I  inoculated  fifteen  with  fluid  cow-pox 
matter,  all  of  whom,  excepting  one  or  two  (which  are  du- 
bious), have  taken  the  infection,  and  the  pustule  looks 
charmingly.  The  prejudices  of  the  common  people  against 
the  operation  are  sinkmg  to  nothing;  and  I  am  fullv  per- 
suaded, that  in  a  very  little  time  the  inoculation  will  be- 
come general.  I  will  not  fail  to  transmit  to  you  a  regular 
account  of  those  under  my  care. 

"  I  remain,  dear  sir,  &;c. 

"  John  Bushby." 

Nor  was  even  L' Iverstone  omitted  by  me. 

'^    DEAR  SIR, 

*'  With  the  lancet  you  last  sent  me  I  inoculated  Rigge, 
but  am  much  afraid,  from  the  appearance  of  the  nicisions, 
or  rather  punctures,  not  with  the  success  which  has  attend- 
ed my  other  operations  in  this  new  and  excellent  practice.  I 
have  here  matter  taken  from  the  arms  of  some  of  my 
patients  ;  but,  from  aprsjudice  which  you  wiil  easilv  allow 
tor,  his  friends  here  will  not  allow  the  disease  to  be  produced 
in  hun  by  any  other  means  than  such  as  originates  from 
you  directly.  I  must,  therefore,  trouble  you  to  send  me  a 
little  fresh  matter  for  him  as  soon  as  convenient.     In  send- 

D  2  in? 
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\vx<y  sniall-pox  inatter  to  a  distance,  I  have  found  it  very  cer- 
tainlv  sent  by  having  two  small  square  pieces  of  glass,  one 
surface  of  each  heins;  besmeared  with  the  matter,  apphcd 
together,  and  tied  by  a  piece  of  thread. 

"  I  have  already  inncidalcd  between  twenty  and  thirty  of 
difl'erent  ages,  from  matter  you  ^/y/  sent,  andtliey  liave  had 
little  or  no  fever  or  any  ob»<'rvable  com^tlaint^save  the  local 
inflammation  of  the  punctured  part?;  except  in  one  in- 
stance, adaughter  of  Mr.  Sandy's  of  Grathwaile-llall,  wha 
became  feverish  the  fifth  day  after  being  inoculated,  and  had 
three  pustules  upon  her  face,  which  were  fdled  with  a  much 
more  transparent  fluid  than  sn»ail-pox  generally  contains, 
and  these  literally  scabbed  like  the  inoculated  pustule  on  the 
arm.  ' 

**  You  will  accept  mv  best  thanks  for  your  k'md  atten- 
tion, and  believe  me,     I  am,  dear  sir,  &c. 

Ulverstone,  "  WiLLlAM  HaRRISON.'* 

Dec.  I,  1  ^oo. 

I  could  also  mention  Penrith,  Kendal,  Temple-Sow- 
therby,  and  many  other  towns  about  Lowther,  in  which  I 
introduced  the  vaccine  inoculation  :  but  ani  fearful  it  would 
too  much  trespass  on  the  patience  of  my  readers.  I  shall, 
therefore,  hasten  to  the  pleasing  contouplation  of  having^ 
I  think,  been  instrumental  by  tliis  means  in  extirpating, 
for  the  present,  the  small-pox  fn^n  this  distant  part  of 
England  :  for,  having  requested,  a  year  after  my  inoculation 
of  the  village  of  Low  ihcr,  that  Mr.  Stoiey  would  re-inocu- 
late these  vdlagers  with  small-pox  matter,  I  received  from 
him  the  following  ktier: 

"    DEAR  SIR,  Penrith,  Nov.  7th,  1801. 

*'  1  received  your  favour,  and  would  with  pleasure  com- 
ply with  vour  request,  if  I  could  cret  anv  matter  for  inocu- 
lation, i  have  ?cnt  to  Carlisle,  Keswick,  Appleby,  &;c.and 
1  am  well  informed  that  there  i.i  no  small-pox  in  this  couvtrif 
at  present y  owing  to  your  inocnlation  uith  the  cow-pox.  f 
first  went,  as  you  w  ished,  to  Low  ther,  to  acquaint  lord 
Lonsdale  with  the  contents  of  your  letter;  and  his  lordship 
says,  he  has  not  the  least  oljjection  to  the  children  in  the 
Village  being  inoculated  with  the  small-pox  matter;  which- 
wouFd  be  directly  done,  provided  1  could  get  the  matter^ 
which  at  present  1  cannot;  but  whenever  I  am  able  to  pro- 
cure any,  you  may  rest  assured  tbat  I  will  with  much  plea- 
sure comply  with  your  request ;  and 

"  I  have  tlie  honour  to  remain,  8cc. 

*'  Richard  Storey." 
Hence 
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Hence  I  had  occasion  to  send  down  to  Penrith  the  small- 
pox matter  between  two  pieces  of  gla>s  tor  JNIr.  Storev,  to 
re-iuoculate  the  inhabitants  of  Low  iher  village,  and  his  re- 
port was  as  follows: 

'^  DEAR  SIR,  Penrith,  Nov.  20th,  i8or. 

''  The  glasses  with  the  small-pox  matter  arrived  safe,  and 
vith  considerable  pleasure  i  set  about  re-inoculating  those 
persons  who  the  last  year  had  been  inoculated  by  you  with 
the  cow-pock  in  the  village  of  Lowther ;  and  I  remarked, 
with  much  satisfaction,  that  {  found  none  whom  I  inocu- 
lated to  take  the  small-pox,  the  places  of  insertion  of  the 
matter  in  a  few  davs  dying  away.  This  makes  the  experi- 
ment at  Lowther  J^mire*,  It  afforded  much  pleasure  to 
his  lordship,  who  desires  to  be  kindly  remembered  to  you  ; 
and  wishing  you,  sir,  all  the  rewards  your  great  exertions 
for  the  good  of  mankind,  and  advancement  of  science,  so 
justly  merit, 

''  I  have  the  honour  to  be,  Sec. 

"  Richard  Storey." 


After  snch  conclusive  evidence  in  favour  of  the  cow-pock, 
little  more  appears  necessarv  to  be  uroed,  had  not  some 
seemingly  contrary  facts  occurred  about  Porfsrnouth  and  in 
London,  tendmg  to  raise  a  suspicion  that  the  cow-pock 
Avas  not  in  every  instance  a  preservative  against  the  small- 
pox. Of  these  cases  in  London,  some  have  fallen  to  my 
lot  to  notice ;  and  they  arose  from  mistakes  respecting  the 
.nature  of  varicella,  or  the  swine-  or  chicken-pox.  Lately 
two  cases  have  appeared  in  Fulwood's  Rents,  w  here  there 
prevailed  a  very  genera!  belief  among  the  faculty  that  these 
were  genuine  cases  of  small-pox  after  vaccination.  That 
this  was  the  fact.  Dr.  Pearson  put  the  matter  to  the  test  of 
€xperiuient,  and  produced  thereby  the  true  small-pox;  and 
two  of  his  patients  were  afterwards  tried  by  him  with  vari- 
olous matter,  and  with  cow-pock  matter  by  me ;  both  of 
which  ivere  resisted.  I  am  not,  however,  witl^'jut  suspicion; 
but  I  declare  my  opinion,  with  extreme  diffidence,  that 
these  two  cases  were,  nevertheless,  cases  of  varicella  f,  w  hose 
pustules  were  many  of  them  contanhnated  with  variolous 

*  I  propose  seailing  down  matter  this  year,  1804,  and  will  inform  the 
philosophic  world  of  tiie  resuit. 

t  This  I  offtr  only  as  a  c'j'rj;c:ure.  I  propose,  if  permitted,  inocu- 
iHtmg  Ann  and  Marv  Hodges  wjth  the  swinc-pox  ;  and  this  will  ascer- 
tain this  point.  Mr.  Pearson,  surgeon,  had  his  children  so  inoculated, 
and  vviih  t>uccci>s. 

D  3  matter. 
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matter.  My  reasons  are  as  follow  : — Ann  Hodges,  set.  5, 
when  a  year  old  was  vaccinated  at  the  Small-I'ox  Hospital. 
She  went,  it  may  be  supposed  *,  properly  through  this  dis- 
ease. That  she  was  rendered  thereby  secure  from  any  at- 
tack of  the  small-pox,  we  have  the  following  proofs  :  As 
soon  as  the  disease  was  passed,  she  w^s  purposely  taken 
throughout  every  ward  in  the  Sniall-Pox  Hospital,  and  to 
the  bed-side  of  a  patient  in  an  advanced  stage  of  that  horri- 
ble disease,  but  wiikout  effect.  Two  years  after  that,  a 
lodger  in  the  house,  of  the  name  of  Seweil,had  two  children 
inoculated  for  the  small-pox;  and  they  had  a  full  crop  of 
pustules,  and  she  was  constantly  with  them,  yet  was  proof 
against  the  small-pox.  At  the  period  of  tuo  vears  and  a 
half,  Mrs.  Walker,  another  lodger,  had  her  child  inoculated 
with  the  small-pox,  who  had  a  plentiful  eruption  ;  and,  as 
before,  she  was  constantly  with  this  child,  being'at  that  period 
secure :  and  six  weeks  back,  a  child  over  the  way,  named 
Butler,  took  it  naturally,  and  was  shockingly  bad.  Ann 
Hodges  used  to  hang  over  this  child,  rock  it,  and  remain 
for  hours  in  the  room  with  it ;  but  all  this  while  was  seaire'j 
as  was  her  sister  Mary,  also  vaccinated,  who  had  the  cow- 
pock  only  two  years  back.  So  frequent  exposure,  and  in  tliat 
degree,  in  two  instances,  not  to  mention  casual  rencounters, 
seemed  to  augur  future  security.  All  at  once,  however,  the 
charm  f,  if  vaccination  can  be  called  such,  ceased  with  both 
children,  and  on  the  59th  of  Aug.  1804,  Ann  became  feverish, 
and  although  hut  a  very  few  pustules  appeared,  they  were 

'*  Dr.  Jenner  has  insisted,  that  although  matter  mnv  give  the  vaccine 
disease  even  until  the  17th  dav,  yet,  that  as  the  pustuk-  after  the  loth 
day  sonrietimes  tlcgcncrates,  and  common  inefficacious  pus  is  then  only  to 
be  found  in  the  pustule,  |>! educing  a  spwious  f>aslu//,-,-hence  his  golden 
rale  is — "  never  to  take  matter  after  the  tenth  day."  This  rule  has  httn 
neglected  by  inoQuIatois,  and  matter  taken  in  all  stages  of  the  pustui^. 
Whetiier  this  was  the  case  here,  is  uncertain  ;  hut  thj  cscar  shows  that 
tile  inoculation  tonk  proper  efflct;  and  the  paient  mentions  thnt  the  atm 
was  so  bad  that  a  poultice  was  talked  of,  and  it  remained  so  f(  r  a  month. 

t  Postcritv  will  be  surprised  that  the  doctrine  should  ever  have  been 
maintained  and  DUDli~-litd,  a  id  by  mid;c:il  gentlemen,  that  thu  cow, pock 
only  secured  _/6r  «  //me.  It  was  limited  at  tirst  to  /7to,  afterwnrds  VQ 
thref,  and  then  tf» /ovr  years.  Three  children  of  Mr.  Henry  Jenner, 
inoculated yf-y*?  years  ago,  hive  since  been  repeatedlv  inoculated  with  va- 
riolous matter,  and  exposed  to  the  infection  of  the  r.atiral  snialUpox,  ^ 
its  worst  form,  every  year  up  t-i  the  present  time,  wiijiout  catching  the 
disease.  Pead,  vaccinated  by  Dr.  Jenner  more  th.m  s/x  years,  and  Pl:ipps, 
his  first  patient,  vaccinated  by  him  more  than  c/^bt  ycdrs  ago,  have  btrpn 
frequently  put  to  the  same  tests  with  impuniiy.  Jn  rhe  spring  of  the 
present  year  they  were  inoculated  for  the  small-pox  with  matter  ia  the 
^l06t  active  state  J  but  ihcy  resisted  infection. 

ushered 
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ushered  in  by  much  fever :  these  contained  but  little  matter, 
were  all  distinct,  scabbed  on  the  seventh  or  eighth  day, wholly 
disappeared  in  tour  davs  after,  without  leaving  any  pitting: ; 
and  the  mother  says  "  not  one  was  flat  on  the  top,  or  had 
jogged  edges  j  but  were  all  round  at  the  base,  and  pointed 
olore*.'* 

Four  out  of  this  little  court  had  diedf  of  the  natural 
confluent  small-pox  ;  and  one  of  these,  but  the  day  before 
Ann  was  taken  ill,  was  in  the  room  playing  with  this  child. 
I  venture  it,  with  much  diffidence,  as  an  opinion,  that  Ann 
Hodges  had  the  swine-pox,  and  on  an  abraded  cuticle  mat- 
ter was  ingrafted  taken  bv  the  hands  from  the  small-pox  pa- 
tient, and  a /oca/ small-pox  produced,  with  the  co//.>///i///o/;«/ 
fever  of  varicella  probably  increased.  In  her  sister  Mary,  with 
whom  the  charm  was  broken  two  years  sooner  than  the  other, 

*  The  pustu'e  of  the  chicken-pox  or  swine-pox,  which  are  one  and 
the  same  disease,  ditFeri  from  the  small-pox  to  the  observant  eye,  as  one 
seed  diriers  from  another,  yet  resembliiig.  In  botany  1  should  say  the 
one  was  acuir.inate  and  wrinkled,  and  the  orhcr  compresso-plane,  and 
omooth.  In  other  words,  the  swine-pox  pustule  is  elevated,  and  puckered, 
and  therefore  rough ;  and  the  small-pox  flat,  and  usaallv  indented  in  the 
middle.  The  hardened  and  jagged  base  also  discovers  the  small-pox 
pustule. 

t  Mrs.  Hodges  mentions  observing  herself /i«r  funerals  from  this  court : 
perhaps  many  more  werethe  victims  ot  a  disease  that  might  with  great  facility 
be  banished  the  e^rth.  The  disappearance  of  the  small-pox  from  so  manv 
towns  in  the  north  ofRniiland,  from  the  cow-pock  inoculation,  must  give 
the  most  heart-felt  satisfdction  to  every  mind  endov.cd  with  sensibility, 
and,  as  being  an  epitome  of  the  greater  conquest,  namely,  the  extirpation 
throughout  the  globe  of  the  smail-pox,  in  our  humble  opinion,  merits  lo 
be  recorded  as  the  harbinger  of  that  effulgent  day  when  the  benign  radi- 
ance of  the  cow-pock,  like  the  sun,  will  extend  its  glorious  influence 
thioughout  every  ciime.  Already  it  has  been  partially  received  in  all  the 
civilized  countries  of  the  habitable  g'obc,  and  promises  ere  long  to  realize 
the  just  expeccationb  of  its  warmest  advocates,  bv  bcine  generally  adopted 
from  thi:  judicious  and  proper  interference  of  the  legislative  powers. ^^ 
When  the  small-pox  was  first  introduced  into  Otaheite,  and  the  destruc- 
tion was  so  great  as  to  threaten  the  entire  subversion  of  the  state,  these 
ignorant  savages  formed  !aus  iiy  which  they  stopped  the  progress  of  the 
calamity. — How  much  more  reason  have  v,e  then  to  expect  the  sub^ 
jugation  of  this  formidable  enemv  of  the  human  race,  in  a  more  eur 
lightened  period  and  from  more  enlightened  statesmen,  an  easier  mean 
being  now  in  our  power,  than  ret-trictive  laws  to  prevent  infection,  namelv, 
the  cow-pock  inoculation,  which>  perhaps,  might  be  enacted  in  each 
state ;  for  uo  one  is  torn  for  binnclj  alone,  each  being  placed  with  re- 
ference to  the  community  !  And  thus  there  being  no  longer  left  any 
fewel  for  the  s:iiall-pox  to  blaze  up  into  a  great  national  r^lamity,  hence 
the  delightful  prospect  of  the  annihilation  of  the  small-pox  through- 
out the  whole  habitable  globe.  The  Nabobs  in  India  having  com- 
fnanded  general  vaccination,  millions  have  obeyed,  and  the  small-pox  has 
akcady  ilisat'peuyccl  in  tiie  East. 

D  4  I  observed 
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I  observed  three  distinct  kinds  of  scabs*,  and  her  history 
deserves  also  consideration.  On  the  I3th  of  Sept.  Mary 
Hodges  fell  ill.  Before  that  she  had  been  with  her  sister, 
and  was  daily  playing  with  the  children  in  the  court.  The 
fever  and  delirium  was  great ;  and  Mr.  Wachsel,  apothecary 
to  the  Small-Pox  Hospital,  saw  the  patient,  as  the  eruption 
was  appearing,  on  the  Tuesday  and  Wednesday ;  and  when 
he  came  on  the  Tuesday  following  he  said  *'  he  never  was  sq 
amazed  as  to  find  the  child  alive,  and  to  observe  such  a 
mild  progress  of  the  disease."  He  then  told  Mr.  Morgan, 
*^  that  he  now  so^newhat  altered  hisopinion  about  this  being 
certainlT/  sma[]-pox."  Every  one  will  call^with  me,  to  min^ 

•  The  occasion  of  my  seeing  these  children  in  Fulwood's  Rents  arose 
from  the  following  letier : 

"  CeKtral  House,  Salisbury  Square  ;  24,  ix,  1 804. 
"  John  Walker,   resident  inocui^ior,  feels  it  incumb'.nt  upon  him  to 
muke  the  following  communication  to  all  the  medical  gentlemen  of  the 
Royal  Jenneiidn  Society: 

"  In  Fulwood's  K  .nts.  Holborn,  there  hnve  lately  fflUen  some  victims 
to  the  small-pox  ;  others  have  recovered.  On  two  children,  in  the  same 
family,  who  had  been  inoculated  for  the  cow-pox  above  two  years  ago, 
eruptions,  supposed  to  b;;  tlie  small-pox,  have  appeiirtd.  These,  in  the 
elder,  have  passed  away  two  weeks  ago,  and  scarcely  \i:.ix  a  shade  ox  a 
t7jaik\it\\\'aA\  on  the  younger  a  general  eruption  appeared  on  the  15th 
instant,  and  is  now  prtMy  geneia/ly  pronounced  to  be  small -pox  by  a  very 
great  number  who  have  visited  it.  Two  children  have  been  inoculated 
from  this  subject;  one  on  the  21st,  in  the  evening;  theoihcron  the  23d, 
in  the  morning. 

"  Wigham  and  Morgan,  63,  Holborn,  inform  me  that  they  expect 
these  two  children  at  tlieir  house,  together  with  the  two  other  children, 
on  Wednesday,  ;he  26th  instant,  at  12  o'clock,  where  they  will  be  glad 
of  the  company  of  all  medical  gentlemen  who  may  think  it  sufficiently 
interesting  to  attend.  J.  W." 

In  consequence  I  went  to  sec  the  last  child,  and  it  was  in  the  state  of 
scab.  These  struck  me  upon  exgrnination  to  be  of  three  sorts;  the  one 
the  chicken-pox  scab  ;  scab  of  the  (;ruption  from  heat,  common  in  the 
West  Indies,  and  known  by  the  name  eczema  so/are,  the  product  of  heat ; 
and  a  third  sort,  from  the  coniammation  of  the  small-pox  virus.  (Vide 
plates  to  my  work  entitled  '•  Facts  decisive.'')  These  differences  I 
showed  to  Mr.  Wright,  surgeon,  and  others.  When  the  scabs  wore 
cff,  the  skin  was  noi  c/lsC'  hured  as  in  the  ^i»«/^/;/i?  small -pox.  All  the  pit- 
tings  nearly  were  circular,  nni  ja^ged-Cfiged,  or  the  skin  underneath /i./'r 
znd glossy.  The  scabs  mostly  were  a  light  brown  colour.  Dr.  John  Walker, 
vaccine  inoculator  of  tl^e  Central  Station  ;  Dr.  Hooper,  resident  physician 
totheMarylcbone  Infir:nary  and  lecturer  on  the  practiceof  physic,  equally 
distinguished  for  accurate  knowledge  as  experience  ;  Mr.  Huriock.  apo- 
thecary,— all  declared  "that  they  would  not  allow  the  present  to  be  an 
■instance  of  the  genuine  small-pox,"  and  all  agreed  "  it  was  a  'very  small 
sort."  By  w^y  of  argument  presently,  I  have  even  granted  these  to  be 
genuine  cases  of  small- pox  ;  and  wc  shall  see  how  far  these,  even  then, 
are  (Ejections  to  vaccination. 

the 
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the  extraordinary  hot  weather  of  this  month.  On  the  Sunday* 
the  parents  cont'ess  that  the  leg  of  mutton  at  the  fire  was  so 
putrid  as  to  be  obliged  to  be  thrown  awav :  and  this  also 
happened  with  mv  meat, and  was  common  throughout  Lon- 
don. I  say  then,  that  it  is  almost  incredible  under  these 
circumstances,  labouring  under  an  aggravated  fever,  that 
20,000  pustules  should  be  all  cohercnty  and  none  con- 
fluent ;  or  that  this  child,  worn  down  by  hooping-cough, 
should,  under  such  circumstances,  have  surmounted  this 
disease  if  it  were  the  genuine  small-pox.  As  the  smal!-pox 
effluvia  render  the  cow-pock  eruptive,  and  not  a  ^inok- local 
pustule ;  and  as  the  cow-pock  with  the  itch  becomts  pustular 
and  general,  so  may  the  small-pox  matter  modify  the  swine- 
or  chicken-pox  and  eczema;  and  the  same  might  have 
happened  whether  the  patient  had  previously  received  the 
vaccine  or  variolous  inoculation.  That  a  local  small-pox 
may  be  produced,  almost  -every  dav's  experience  migiu  de- 
termine;  and  that  a  disease  from  this  cause  ■rtsemhling 
small-pox  should  create,  even  if  there  were  no  varicella, 
sometimes  a  constitutional  affection,  is  also  known.  But  in 
all  such  cases  certainly  there  is  a  something  that  marks  the 
distinction  of  the  local  and  genuine  small-pox ;  and,  as 
Dr.  Woodville  informed  me,  Mr.  Goldson's  cases  ''  were 
not  small-pox  :"  but  it  must  be  allowed  he  describes  a  dis- 
ease someivhat  similar  to  the  genuine  small-pox. 

Mr.  Fewster,  of  Thornburv,  communicated  to  Dr.  Jenner 
the  following  case  : — "  A  child,  who  was  moculated  for  the 
small-pox,  had  a  plentiful  eruption  on  the  face.  His  nurse- 
maid, who  had  the  disorder  many  years  before,  and  was 
much  pitted  with  it,  used  to  let  him  sleep  on  her  left  arm  ; 
go  that  his  face  was  in  contact  with  her  left  cheek. 

**  The  consequence  was,  that  in  little  more  than  a  week 

*  I  was  led  mere  particularly  to  notice  the  weather  at  riiis  lime,  being 
summoned  to  actend  a  coroner  b  inquest,  respecting  a  child  supposed  to 
have  been  poisoned  by  its  mother  0:1  the  Fiiday,  from  the  quick  putridity 
of  the  body  on  the  Sundav,  and  employed  on  the  Monday  the  knife,  to 
clear  up  the  fact,  with  no  small  danger  to  myself.  The  chsti^e  was 
groundless.  It  died  by  drinking  bc.iiing  tea  out  of  a  tea-pot.  Thurs  lay, 
Sept.  13th,  the  thermometer  in  a  north  aspect  stood  as  high  as  81".  On 
Friday  and  S:ituid?y  it  was  the  same.  Ori  Sunday,  from  one  till  t%\o, 
it  stood  as  high  as  83°,  and  by  ten  nnnutesaficr  two  (a  most  remarkable 
phaenomenon)  was  dtcidedlyat  84  7°  (cightv-four  degrees  seven  tenths). 
Here  it  became  stationary,  till  20  minutes  after  two,  when  it  began  to 
fall,  and  gradually  descended  to  io°.  Now  the  usual  summer's  hear, 
even  of  July  and  August,  seldom  exceeds  Sc" of  Fahrenheit's  thermometer  j 
and  this  will  readily  account  for  the  coiuaminated  varicella  and  eczema 
eruption  in  this  child  being  so  general  and  abundant.  At  this  period  I 
r.oticed  several  very  bad  cases  of  both  varicella  and  eczema  solare. 

a  con- 
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a  considerailc  eruption  aj)j)earccl  on  this  check,  which  went 
on  to  mat/ira/'ON.  Three  ilays  before  the  appearance  of  the 
eiuplion  she  had  slight  chilly  fits,  pain  in  her  head  and 
limbs,  and  some  dcirree  of  fever. 

"  On  the  second  Jay  of  the  eruption  she  complained  of  a 
slight  sore  throat.  Mr.  Fewster  seems  doubtlul  whether 
the?e  symptoms  were  occasioned  by  this  occurrence  of  local 
small-pox;  but,  I  apprehend,  without  reason.  1  have  re- 
lated, says  the  indefatigable  Mr.  King,  in  my  Treatise  on 
the  Cow-Pox,  a  case  of  Mrs.  Fraise,  now  living  at  South- 
ampton, who  had  several  small-pocks  on  her  face  and  her 
breast  from  the  same  cause,  accompanied  with  more  violent 
fever  and  pain  in  the  head  than  what  sometimes  attend  iho 
disorder  when  it  occurs  the  first  time. 

"  With  matter  from  the  nurse-maid,  Mr.  Fewster  inocu-r 
lated  two  other  children,  and  produced  the  perfect  small- 
pox. The  late  Mr.  Kite,  of  Gravesend,  excited  a  variolous 
pustule  on  his  own  arm,  and  sent  some  of  the  matter  to 
Chatham  barracks,  which  proved  effective.  A  late  pro^ 
fesscr  at  Edinburgh  used  to  mention,  '•  that  an  itinerant 
inoculator  practised  ib.is  method  on  himself,  for  the  sake 
of  preserving  a  constant  supply  of  variolous  matter." 

*'  A  gentleman  of  my  acquaintance,"  says  Dr.  Bucha% 
*'  who  practised  inoculation  very  extensively,  had  taken  as 
jTiuch  matter  from  a  patient  in  the  small-pox  as  was  suffix 
cient  to  inoculate  forty  or  fiftv  others.  For  this  he  had 
bet  n  obliged  to  open  a  good  many  pustules ;  and  while  his 
hands  were  daubed  \\  ith  the  matter,  happening  to  cut  one 
of  his  fingers,  he  iuimediatelv  put  his  thumb  on  it  to  keep 
in  the  blood,  and  held  it  there  for  some  time  till  a  rag  was 
got,  with  which  he  bound  up  the  wound,  and  took  np 
further  notice  of  it. 

*'  About  eight  davs  after,  he  began  to  feel  an  unusual 
weariness  upon  the  least  motion,  and  complained  of  a  dull 
pain  of  the  head  and  loins ;  with  a  listlcssness,  and  want  of 
appetite.  On  the  ninth  or  tenth,  in  the  evening,  he  com- 
plained of  sickness  ;  and  was  actually  seized  with  a  syncope, 
or  fainting  fit. 

'*  On  the  next  morning  an  eruption  appeared,  which  was 
pretty  universal,  but  thickest  upon  the  limbs,  'i'his  had, 
indeed,  more  the  appearance  of  a  rash  than  of  small-pox ; 
but  as  it  appeared  about  the  same  time  after  receiving  the 
woimd,  that  the  small-pox  generally  do  after  inoculation ; 
as  the  symptoms,  previous  to  the  eruption,  were  the  same 
\vith  those  which  usually  precede  the  eruption  of  the  sniall- 
pox ;  and  as  the  eruption  conti/iued  upon  the  skin  about 
3  th*i 
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iht  same  number  of  days  that  the  small-pox  generally  do, 
there  seemed  to  be  a  good  deal  ot  reason  to  conclude  that 
the  disease  had  proceeded  from  a  quantity  of  the  variolous 
matter  which  had  been  introduced  into  the  blood  by  the 
wound. 

*'  This  patient,  indeed,  recovered  by  the  help  of  medi- 
cine, and  a  good  constitution.  This  gentleman  had  had 
both  the  smail-pox  and  measles,  in  the  natural  wav,  many 
years  before. 

^'Several  other  cases  have  occurred  in  my  pracn.icc,  where 
the  constitution  seemed  to  sulfer  from  variolous  matter  in- 
troduced into  the  blood,  v.iihout  creating  what  could prO' 
perly  he  called  the  small-pox." 

Hence  we  learn,  that  even  the  producing  the  genuine 
small-pox  from  the  cases  in  Fulwood's  Rents,  is  no  certain 
criterion  of  these  children  having  had  the  true,  genuine 
small-pox.  And  should  my  hypothesis  be  allowed,  the 
same  might  have  occurred  even  alter  variolous  inoculation. 

But,  to  bring  over  our  adversaries,  it  may  be  prudent  to 
allow,  that  in  this  instance,  and  in  a  very  few  others,  the 
genuine  small- pox  has  actually  occurred  after  vaccination. 
But  such,  it  must  be  allowed,  are  rare  events.  Persons  are 
also  said  to  have  received  the  small-pox  twice.  Yet  this  is 
held  as  no  argument  against  inoculation.  Such  is,  indeed, 
accounted  onlv  a  very  extraordinary  cuxumstance.  When 
I  was  lecturing  at  Guy's  Hospital,  happening  to  take  with 
me  some  ipecacuanha  root,  the  attendant,  onlv  from  carry- 
ing this  mto  the  lecture-room,  instantly  perceived  what  was 
in  the  paper,  and  was  seized  with  the  disagreeable  effects  of 
shortness  of  breath  and  sense  of  suffocation, — an  idiosyn- 
crasy, which  I  have  seen  from  cheese,  or  the  sight  of  a 
cat :  but  upon  the  birth  of  a  child,  J  should  no  more  fear 
its  being  convulsed  with  the  effluvia  of  ipecacuanha,  or 
ready  to  faint  from  the  smell  of  cheese,  or  become  furious 
at  the  sight  of  a  cat,  than  1  should  iear  its  having  the  small- 
pox after  proper  vaccination.  The  facts  in  the  opposite  scale 
are  so  numerous,  that  such  an  event  is  next  to  a  miracle; 
and  if  vaccination  goes  on  as  it  has  begun,  and  merits, 
there  would  be  no  longer  small-pox  to  make  the  experi- 
ment ;  and  such  an  event  actually  happenmg,  is  onlv  an 
arsrument  for  the  advocates  of  cow-pox  to  insist  the  more, 
and  urge  on  general  vaccination. 

I  have  troubled  you,  sir,  with  these  observations,  hoping 
that  such  events  as  the  above  will  not  retard  the  great  cause 
of  vaccination  3  for  "  as  one  swallow  makes  no  summer," 

so 
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so  two,  or  twenty  such  instances,  scarce  form  the  shadow 
of  a  just  objection  against  this  grand  improvcuieut  in  the 
art  of  preservation. 

1  have  the  honour  to  remain,  dear  sir, 

Your  obhged  and  fan'ihil  friend, 

KOBERT  JuHN  TnORNTON. 


VI.  Compari<:o?i  rf  the  Small-  Pox  and  Cow-  Pnck  Tnectila- 
tion.  By  Charlks  Brandon  Tryk,  Esq.  Senior  Sur- 
gemi  to  the  County  Hospital^  Gloucester. 

SIR, 

W  HEN  Dr.  Jenner  first  introduced  vaccine  inoculation,  I 
declined  adopting  it.  Inoculation  vviih  the  sma!l-pox  I  haU 
long  practised  without  a  single  loss  ;  I  had  also  fixed  opi-- 
nions  in  physiolo2v  which  militated  against  what  was  r.ct- 
vanced  by  himself  and  his  friends.  In  process  of  time, 
however,  such  a  mass  of  clear,  undisputed,  decisive  evi- 
dence came  forward  in  support  of  the  newly  discovered  pre- 
servative, as  to  be  irresistible  to  a  mind  not  hardened  be- 
yond the  susceptiiility  (»f  conviction;  and,  consequently, 
•whatever  might  have  been  my  previous  notions,  or  my  ha- 
bits of  ihinking,  I  could  no  longer  persist  m  the  use  of 
variolnus  matter. 

I  will  not  say  that  my  own  practice  in  inoculating  with 
cow-pox  matter  has  *)een  so  considerable  as  that  of  many 
others,  or  that  I  have  made  a  variety  of  experiments  with 
a  view  to  understand  or  explain  any  of  the  phaenomena  of 
the  disease;  but  1  will  say  that  in  the  small-pox,  both  na- 
tural and  inoculated,  my  experience  has  been  ample ;  and 
from  that  experience  alone,  I  was  enabled  to  compare  the 
merits  of  »mall-pox  inoculation  with  those  ascribed  to  the 
Jennerian  practice.  From  my  own  experience,  then,  I  can 
assert,  first,  that  whatever  has  been  said  against  the  suffi- 
ciency of  cow-pock  matter  as  a  security  against  variolous 
infection,  may  be  also  said  with  truth  against  smal!-pox 
matter,  as  a  similar  sccuritv.  From  my  own  experience  I 
can,  secondly,  assert,  that  the  subsequent  ill  efieets  winch 
have  been  said  to  follow  tow-pox,  have,  in  a  tcn-iold  greater 
deiTee,  followed  small-pux.  And  lastly,  from  my  own 
knowledge,  I  can  assert  (and  who  of  long  standing  in  the 
profession  cannot  do  the  same?)  that  many  instances  of 
mortality  have  happened  in  smali-pox  inoculation,  whilst 
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amongst  all  which  has  been  said  not  a  single  example  ap- 
pears of  death  from  cow-pock. 

In  behalf  of  my  first  assertion,  I  can  recollect  numerous 
facts ;  but  as  1  write  for  the  public,  and  on  a  most  import- 
ant subject,  I  will  state  nothing  in  support  of  that  asser- 
tion, which  shall  rest  solely  upon  my  own  credibility  or 
memory ;  I  will  therefore  confine  myself  to  the  three  fol- 
lowing cases : 

Mr.  John  Phillpotts,  of  this  city,  well  known  and  esteemed 
in  his  profession  of  the  law,  was  inoculated  with  the  small- 
pox in  his  infancy,  together  with  an  elder  sister,  by  their 
father,  with  the  same  matter,  at  the  same  time,  and  both 
were  nursed  by  their  mother,  and  two  persons  accustomed 
to  sniall-pox,  of  good  judgment,  and  now  living.  The 
young  lady  had  the  disease  to  an  alarming  virulence ;  the 
boy's  arm  inflamed,  he  was  indisposed,  and  had  four  or  five 
eruptions  on  diftercnt  parts  of  his  body ;  and  Mrs.  Phill- 
potts says,  they  appeared  to  her  to  go  on  after  the  manner 
of  other  small-pox  pustules.  In  his  twenty-first  year  I  was 
desired  to  visit  him,  as  being  ill  with  some  eruptive  fever. 
He  had.  spots  just  appearing  in  dift'erent  parts  of  his  body; 
the  next  time  I  saw  him,  nothing  but  the  positive  assertion 
of  himself  and  his  friends,  that  he  had  had  the  small-pox, 
could  have  made  me  doubt  that  thev  were  variolous.  On 
the  following  day  that  doubt  wa:>  entirely  removed.  He 
had  a  plentiful  crop  of  pustules  of  tl-.e  distinct  kind,  which 
went  regularly  through  their  stages  of  suppuration  and  scab- 
bing. 

In  September  1794, 1  inoculated  a  daughter  of  Mr.  John 
Rudhall,  of  this  city,  with  matter  which  I  had  taken  my- 
self from  a  variolous  subject.  The  child's  arm  inflamed, 
she  was  indisposed,  and  had  a  few  eruptions  which  did  not 
suppurate.  About  twelve  months  after,  I  inoculated  her 
again,  and  she  had  then  the  distinct  small-pox, -with  ail  its 
usual  circumstances. 

Mr,  Cooke,  an  eminent  apothecary  of  this  city,  desired 
me  to  see  a  patient  who  had  some  years  befope  been  inocu- 
lated by  a  practitioner  of  respectability  and  experience  for 
the  small -pox,  together  with  ten  others,  in  the  gentleman's 
own  small-pox  house.  The  patient  supposed  that  he  then 
received  and  went  through  the  disease,  and  the  iiioculator 
assured  him  of  it..  When  we  visited  him  he  was  then  blind 
■  with  small-pox,  which  went  through  its  usual  stages. 

In  support  of  my  second  assertion,  I  need  not  stake  my 
own  credibility  at  all.     My  experience  can  only  coincide 
with  the  testimonies  already  before  the  public,  of  ;he  small- 
pox 
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pox  rousing  up  scrophula  in  all  its  malignant  varieties,  an4 
being  roiiou'ed  by  phlegmons,  ophthalmias,  8cc. ;  while  no- 
thing hfvond  cutaneous  eruptions  has,  to  the  best  of  my 
recollection,  been  imputed  to  the  cow-pox. 

But  as  to  my  third  assertion,  its  truth  is  so  universally 
known,  that  all  j^roof  \^  unnecessary. 

I  shall  go  the!!  to  the  inferences  to  be  drawn  from  what 
has  been  premised.  From  the  cases  supporting  the  first  as* 
sertion,  it  appears,  first,  either  that  some  mdividuals  mav  re- 
ceive the  small-pox  mfcction  twice;  or  else,  that  the  patient 
may  be  infected  to  a  certain  degree  will)  variolous  matter, 
but  not  so  as  to  make  an  indehble  impression  on  the  con- 
stitution. In  either  case,  their  inoculation  with  the  small- 
pox has  no  advantage,  as  a  protecting  security,  over  the 
cow-pox.  Let  it  be  said  that  the  practitioner  who  in6cu- 
lated  the  patient  supposed  to  be  infected  a  second  time, 
was,  in  the  first  instance,  either  inattentive  or  deceived  bv 
doubtful  appearances ;  or  that  the  first  time  his  patient  was 
not  inoculated  with  real  small-pox  matter,  or  with  small- 
pox matter  in  a  proper  state.  To  the  first  supposition  it 
Muist  be  answered,  that  in  the  general  practice  of  cow-pox 
inoculation,  it  is  not  to  be  believed  that  operators  will  be 
more  sagacious,  more  discriminating,  or  more  attentive 
than  their  predecessors  have  been  in  small-pox  inoculation ; 
and  to  the  second,  that  similar  errors  are  just  as  likely  to 
prevail  in  vaccine  inoculation  :  so  that  the  conclusion  must 
be,  cither  that  there  are  individuals  in  whom  the  suscepti- 
bility of  the  sniall-pox  is  not  destroyed  by  a  well  conducted 
process  either  of  the  cow-pox  or  small-pox  inoculation  ;  or 
that,  in  the  instances  when  either  the  one  or  the  other  failed 
to  secure  the  individual  against  future  small-pox,  the  pro- 
cess did  not  go  so  far  as  to  ujake  the  proper  impression  on 
the  constitution  :  or  lastly,  that  in  the  inoculation  improper 
matter  must  have  been  used;  which,  however,  could  not 
have  been  the  case  in  the  two  first  examples  given  above,  it 
proving  my  first  assertion. 

Three  instances  have  been  brought  forward  an)id9t  the 
volunnuoLis  writings  for  and  against  the  cow-pox  inocula- 
tion, where  it  failed  of  securing  the  patient  against  small- 
pox ;  two  by  Mr.  Goldson,  of  Portsmouth,  and  one  in  the 
London  papers  of  the  beginuini>"  of  this  month.  Whether 
the*  patients  were  inoculated  with  genuine  cow-pox  matter 
or  not,  T  will  not  inquire  ;  I  v.  ill  admit  their  weakening  our 
confidence  in  vaccination  to  a  certain  degree.  But  these 
three  failures,  amid  the  collected  experience  of  the  profes- 
sion in  general,  are  here  met  by  the  experience  of  a  single 

individual 
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mJlvidual  in  a  provincial  town,  with  an  equal  number  of 
cases,  equallv  weakening  our  conflclence  in  small-pox  ino- 
culation. In  this  respect,  then,  let  the  two  inoculations 
be  supposed  to  stand  upon  equal  grounds.  But  let  the  con- 
sequences of  the  one  be  weighed  against  those  of  the  other, 
and  the  scale  of  vaccination  must  incalculablv  prcponde- 
-rate.  In  immediate  danger  lo  the  individual,  in  remote 
mischief  to  his  constitution,  the  cow-pox  has  inlinitelv  the 
advantage.  To  this  let  us  add,  that  while  with  the  cow-pox 
the  practitioner,  at  the  worst,  injures  no  one  except  his  pa- 
tient, with  the  small-pox  he  may  deal  misery  and  destruc- 
tion amongst  his  neighbours  far  beyond  the  limits  of  his 
operating  3  that  in  the  one  he  is  continually  risking  the  dis- 
semination of  a  loathsome  and  mortal  disease,  w  hile  in  the 
other  he  is  conducing  to  the  extermination  of  that  pestilence 
from  among  mankind.  Let  us  then  turn  to  common  sense, 
and  ask  her  which  she  \\  ould  prefer. 

Gloucester,  ChaRLES  BrAXDOX  TrYE. 

October  6,  1S04.. 


VII.  Meynoir  on  Xickel.     5^  C.  Thexard*.' 

-L  HOUGH  nickel  was  scarcely  known  fifty  years  airo,  it  has 
already  been  the  object  of  a  great  n)any  researches:  and  yet, 
by  a  striking  contrast,  there  is  no  substance,  perhaps,  which 
has  given  rise  to  so  many  discussions,  and  respecting  which 
chemists  have  so  much  differed.  Some,  at  the  head  of 
whom  we  ought  to  place  Cronstedt,  to  whom  the  discovery 
of  it  is  due  ;  ^nd  Bergman,  w  ho  first  began  to  study  it  with 
care,  considered  it  as  a  metal  of  a  peculiar  nature.  Others, 
who  did  not  attend  enough  to  experiment,  and  who  were 
seduced  by  its  magnetic  properties,  did  not  hesitate  to  be- 
lieve it  to  be  iron  more  or  less  pure,  or  more  or  less  altered. 
The  former,  suffering  themselves  to  be  deceived,  in  particu- 
lar, by  the  blue  solution  of  its  oxides  in  ammonia,  have 
confounded  it  with  copper.  The  latter,  too  confident  in 
slight  or  superficial  researches,  have  seen  in  its  ore  only 
the  arsenic  and  the  cobalt,  with  which  it  is  ahupst  alu  ays 
accompanied,  and  have  taken  it  for  an  alloy  of  these  two 
metals.  Opinions  so  ditTerent  and  so  singular  could  not 
but  di>appear  with  time.  The  interest  of  the  science  re- 
quired it;  and  it  was  a  necessary  consequence  of  the  pro- 
ducts of  mineral  analysis,  formerly  uncertain  in  its  progress^ 

*  From  the  Ar.naks  de  Cbimif,  No.  149, 

and 
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and  consequently  in  its  results,  but  at  present  carried  to  its 
utmost  degree  of  perfection,  and  leading  into  error  those 
only  who  are  unacquainted  with  its  resources.  But  all 
doubts  are  removed  in  regard  to  the  existence  of  nickel,  if  it 
be  incontcstably  proved  by  numerous  exact  and  authentic 
experiments.  The  case  is  not  the  same  with  its  magnetic 
property,  in  which  it  particii)atcs,  or  seems  to  participate, 
with  iron.  If  several  chemists,  along  with  Bcrgiiian,  ascribe 
to  it  this  property,  others  contest  it.  It  is  slill  therefore  a 
question,  of  which  we  have  not  a  definitive  solution,  to 
know  whether  nickel  is  really  susceptible  of  attraction  j 
especially  as  it  is  iiot  yet  certain  whether  it  was  ever  ob- 
tained in  the  state  of  i*s  greatest  purity.  The  chemical  art, 
indeed,  docs  not  possess  the  means  of  separating  it  from 
cobalt.  Those,  e\en,  employed  for  separating  it  from  ar- 
senic are  liable  to  objection,  and  a  rigorous  analysis  might 
perhaps  excite  doubts  in  regard  to  those  used  for  separating 
it  from  iron.  The  problem  to  be  solved,  and  which  forms 
the  subject  of  this  memoir,  consequently  is, — to  separate 
nickel  exactly  from  all  the  matters  which  alter  it,  and  par- 
ticularly from  arsenic,  iron,  and  cobalt,  I  mention  .these 
three  metals,  because  they  are  those  which  may  take  from 
or  communicate  to  it  the  magnetic  properties/ 

The  nickel  ore  which  I  treated  had  been  already  fused 
several  times ;  all  the  earthy  matters,  and  a  part  of  the 
arsenic  and  sulphur,  had  therefore  been  separated  from  it. 
Different  trials,  which  it  is  needless  here  to  rejKat,  proved 
to  me  that  it  was  composed  of  nickel,  iron,  cobalt,  bismuth, 
arsenic,  and  sulphur.  The  following  is  the  method  of  ana- 
lysis which  1  followed  : 

Kxpeiimeiit^. 

Having  reduced  the  ore  to  powder,  I  roasted  it  in  a  roast- 
ing-pot  until  no  more  arsenical  vapours  were  disengaged,- 
When  the  odour  of  garlic  was  no  longer  sensible,  notwith- 
standing the  violence  of  afire  long  maintained,  I  put  the  ore 
thus  roasted  and  cold  into  a  matrass  with  a  sufficient  quan- 
tity  of  nitric  acid.  The  action  of  the  acid  favoured  by  heat 
became  so  strong,  that  a  most  violent  effervescence  took 
place ",  the  vessel  was  filled  with  thick  red  vapours ;  the 
solution  was  almost  instantaneous  but  incomplete,  and 
there  remained  about  a  sixth  part  of  the  matter  employed. 
This  residuum,  when  ffcparated  by  the  filter,  was  washed 
and  carefally  examined.  It  was  of  a  white  and  slightly 
greenish  colour,  witluvut  savour,  insoluble  in  water  and  ni- 
tric acid,  but  soluble  in  muriatic  acid,  and  w^s  precipitated 
1  black 
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Wack  from  this  solution  bv  sulphurated  livdrogen  and  bv 
water  in  white  flakes,  which  the  nitric  acid  could  then  dis- 
isolve,  and  with  which  they  gave  by  evaporation  crystals  that 
could  readily  be  distinguished  to  be  nitrate  of  bismuth.  This 
substance,  therefore^  was  oxide  of  bismuthj  united  to  an 
acid  which  rendered  it  proof  against  the  common  sol- 
vents. I  presumed  that  it  might  be  arsenic  acid  ;  and  in- 
deed rav  conjectures  were  conHrmed  bv  ulterior  trials.  Ar- 
seniate  of  bismuth^  made  in  a  direct  manner,  exhibits  ex- 
actly the  same  phtenomeufu 

Experimeiii  \l. 

The  liquor  of  the  first  experiment,  arising  from  the  ac- 
tion of  the  nitric  acid  on  the  roasted  ore,  and  which  was 
of  a  beautiful  green  colour,  was  evaporated,  and  then  diluted 
with  water  to  precipitate  the  bismuth  which  might  be  found 
in  it.  There  was  no  appearance  of  its  being  turbid.  The 
whole  bismuth,  therefore,  had  been  separated  by  the  arsenic 
acid.  It  contained  copper.  Iron  immersed  in  it  imme- 
diately detected  its  presence.  Having  added  sulphurated  hy- 
droiien,  this  metal  alone  was  precipitated  in  the  state  of  hy- 
drogenated  suiphuret,  under  the  form  offtakes,  of  a  chest- 
lUU-brown  colour.  It  was  but  little  in  quantity  in  the  ore, 
and  made  at  most  the  l-SOth  part  of  it. 

iLxpenmenI-  IIL 

The  copper  havingr  bv  these  means  been  totally  precipi- 
tated from  the  nitric  solution,  since  it  no  longer  coloured 
iron,  I  supersaturated  it  with  caustic  potash  in  order  to 
obtain  the  oxides  pure,  and  to  take  from  them  the  arsenic 
acid  which  tliev  miaht  retain  ;  but  as  tiv.s  method  was  not 
attended  with  complete  success,  I  was  oldiged  to  have  re- 
course to  another.  The  one  I  prelerred  was  as  follows  : — 
I  again  effected  a  solution,  of  the  oxides  in  nitric  acid,  and 
poured  into  them  an  excess  of  hvdro-sulphurct  of  potash. 
'J'he  decomposition  was  complc!'^  :  the  ^rs(  uic  acid  remained 
in  the  liquor  combined  with  tlie  potash.,  while  the  oxides 
i\erc  deposited  in  coinbiuation  with  sulplvur  and  sulphurated 
hydrogen  in  the  state  of  hydrogenated  suiphuret,  and  under 
the  form  of  black  flakes.  This  method  of  separating  the 
arsenic  is  so  sure,  that  it  induced  mf  to  propose  it  for  de- 
termining the  quantity  of  that  metal  in  any  ore  whatever. 
I  employed  it  with  much  success  in  the  treatment  of  arseni- 
cal ore  of  cobalt.  I  separated  from  it  all  the  cobalt  and  ar- 
senic :  by  treating  only  vv'ith  nitric  acid  and  alkalies,  the- 
greater  part  of  these  two  metals  remain  united  together  in 
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the  state  of  arseniate.  This  process  to  be  practicable  requires 
only  a  rigorous  analj'sis  ot  the  arsenic  acid,  and  of  an  inso- 
luble arseniate,  such  for  example  as  ihat  of  lead.  I  made 
the  first  bv  burning  100  parts  of  arsenic  by  nitric  acid.  I 
found  that  the  arsenic  acid  contained  in  100  parts,  64  of 
arsenic  and  36  of  oxygen;  so  that  it  contains  only  JO'24 
piore  of  oxygen  than  the  arsenious  acid,  since  100  parts  of 
the  latter  rei|uire  only  16  of  oxvgen  to  become  arsenic  acid. 
One  thing  singular  is,  that  these  100  parts  of  arsenious  acid 
require  at  least  triple  the  time  as  100  parts  of  arsenic  to  be 
completely  acidified.  I  analysed  the  arsoniate  of  lead  by 
saturating  with  ammonia  100  parts  of  very  dry  arsenic  acid, 
and  precipitating  it  by  acetite  of  lead.  I  obtained  380  part» 
of  arseniate  of  lead,  which,  dissolved  in  nitric  acid  and  pre- 
cipitated by  sulphate  of  soda,  gave  me  256  parts  of  sulphate 
of  lead.  'I'he  liquor  remained  uncolourcd  by  the  sulphu- 
rated hydrogen  ;  it  contained  no  more  lead  j  whence  it  fol- 
lows, almost  rigorously,  that  in  arseniate  of  lead  the  ratio 
of  the  arsenic  acid  to  the  oxide  of  lead  is  as  5  to  Q. 

Experiment  IV. 

The  oxides  of  the  last  experiment,  being  precipitated  by 
the  hydro-sulphurct  of  potash,  were  introduced  into  a  ma- 
trass with   the  nitric  acid.     The  solution   was   rapid,   and 
accompanied  with  a  great  disengagement  of  nitrous   acid, 
which  caused  the  matter  to  swell  up  considerably  :  it  was 
of  a  still  more  beautiful  green  colour,  especially  as  in  the 
liquor  of  the  firit  experiment  there  were  remarked  flakes  of 
sulphur  which  v/ere  separated  by  the  filter,  and  it  was  then 
decomposed  by  potash.  The  oxides,  to  the  number  of  three, 
nickel,  cobalt,  and  iron,  were  precipitated.     Being  washed 
in  a  large  quantity  of  water,  the  prmcipal  object  was  to  se- 
parate them  exactly.     I  knew  by  my  own  experiments  that 
black  oxide  of  cobalt  was  not  sen>lbly  soluble  in  ammonia; 
but  I  did  not  know  how  to  reduce  the  blue  oxide  to  that 
state  of  oxidation.     I  tried  tor  this  purpose  several  means. 
Desiccation  in  tlic  air,  by  the  help  of  a  gentle  heat  and  a 
renewal  of  the  surfaces  to  favour  the  absorption  of  oxygen, 
gave  mc  a  result  not  very  satisfactory.     I  did  not  obtain  the 
w  hole  of  the  black  oxide,  some  part  of  it  having  dissolved 
in  the  anmionia.     The  use  of  oxygenated  muriatic  acid 
w  as  not  more  successful :  it  made  the  oxide,  indeed,  pass 
immediately  to  tlic  maximum  of  oxidation,  but  it  retained 
a  part  in  solution.     Knowing  with  what  facility  oxygenated 
muriatic  acid  saturated  with   lime  gives  up  its  oxygen,  f 
conceived  an   idea  that    it  might  succeed  ;  and,  indeed j 

scarcely 
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scarcely  is  It  united  with  the  blue  oxide  of  cobalt,  especially 
if  recentlv  precipitated,  when  it  becomes  de(??t\genated, 
while  the  latter  turns  black,  and  is  then  insoluble  in  ammo- 
nia. Before  I  employed  this  method  of  analysis,  I  was  de- 
sirous to  ascertain  whether  it  would  be  attended  with  the 
success  I  expected  :  I  took  ten  decigrammes  of  oxide  of  co- 
balt, and  ten  of  the  oxide  of  nickel ;  and,  having  dissolved 
them  in  nitric  acid  precipitated  by  potash,  added  to  it  hyper- 
oxygenated  muriate  of  lime,  and  attenipted  their  separation 
by  ammonia;  which  took  place  completely.  A  similar  trial 
which  I  made  on  a  given  mixture  of  green  oxide  of  iron, 
oxide  of  cobalt  and  nickel,  showed  me  more  and  more  that 
this  method  would  infalubly  succeed.  But  in  the  second, 
as  in  the  first  trial,  the  solution  of  oxide  of  nickel  having; 
beenatlended,  from  the  beginning  to  the  end  of  the  process, 
with  a  disengagement  of  bubbles,  which  I  'ascribed  with 
justice  to  the  decomposition  of  the  ammoniaj  and  which  I 
supposed  to  be  azotic  gas,  I  was  desirous  to  ascertain  the 
cause  of  it.  The  ammonia  could  not  be  decomposed  either 
by  the  red  oxide  of  iron,  or  by  the  black  oxide  of  cobalt ; 
neither  of  them  was  attacked.  On  the  other  hand,  T  was 
certain  that  the  green  oxide  of  nickel  dissolved  in  ammonia 
without  being  deoxidated.  This  reasoning  led  me  to  admit 
a  hyperoxygenated  oxide  of  nickel,  and  experience  soon 
proved  the  existence  of  this  oxide,  which  had  been  indicated 
to  me  by  theory.  Its  distinguishing  characters  are,  that  it 
dissolves  without  effervescence  in  sulplmric,  nitric,  and 
muriatic  acids;  in  the  first  two,  \\'\{\i  a  disenga£i;enient  of 
oxygen  ;  in  the  third,  with  a  disengagement  of  oxv^enated 
muriatic  acid,  like  hvperoxvgenated  oxide  of  cobalt.  This 
hyperoxyorenated  oxide  of  nickel  is  black;  like  it,  is  formed 
under  several  different  circumstances  ;  it  inay  be  obtained 
by  bringing  to  a  clierrv-rcd  heat  green  oxide  (<f  nickel,  or  bv 
treating  this  ereen  oxide  bv  oxygenated  muriatic  acid,  or  bv 
oxygei;ated  muriatic  acid  »uturatLd  v.ith  lime;  and  the  latter 
method  is  preferable. 

Experiineni  V.     , 

As  these  trials  left  me  no  doubt  in  regard  to  the  certainty 
of  separating  nickel  exactly  from  cobalTand  iron,  I  agitated 
the  oxides  of  them  recently  precipitated  with  oxyaenated- 
muriatic  acid,  saturated  with  lime.  Jn  a  little  time  they  all 
three  passed  to  the  maximum  cf  oxygenation.  Being  then 
brought  into  contact  with  ammonia,  the  oxide  of  nickel 
was  the  onlv  one  dissolved.  I  decanted  the  liquor  bv  heat : 
having  then  volatilized  the  ammonia  from  it,  the  oxide  de- 

K  £?  po:ittd 


68  yfc-nmir  on  Niihct. 

posited  itself  under  tiie  iorm  ot  flakes,  which  gpadnally  a^- 
suiiied  consistence.  It  was  ot  a  beautiful  orccn  colour,  and 
a  soiution  of  it  in  acids  did  not  change  colour  by  gall-nuts. 
The  precipitate  formed  in  it  bv  ammonia  innnediatclv  dis- 
solved in  an  excess  of  alkali.  I  was  convinced  of  its  purity; 
but  that  ti)ere  niight  not  he  room  for  the  least  suspicion^  I 
subjected  it  a  second  time  to  the  tame  course  of  operations 
already  described  ;  and  even  afur  havinii  combined  it  witU 
nitric  acid,  I  caused  that  salt  to  crvstalli/e,  aiul  took  care  to 
employ  that  oulv  which  was  in  the  form  of  well-delined 
rhomboidal  cvvstals.  I  found  means  to  unite  thirty-three 
grammes  of  that  oxide  thus  prepared,  rei^ieeting  the  purity 
of  which  chemical  analysis  could  excite  ik)  doubt,  and 
lormed  it  into  a  paste  with  oil,  lamp-blacky  and  twice  its^ 
weight  of  verv  pure  borax,  matters  which  could  not  bring  to 
it  any  iron,  i  enclo>ed  this  paste  in  a  double  Hessian  cru- 
cible, and  subjected  it  for  half  an  hour  to  the  action  of  a 
violent  forge  heat ;  the  nickel  was  reduced,  but  it  did  not 
iuse.  I  observed  only  in  the  mass,  which  was  slightly  ag- 
glutinated, some  metallic  globules,  which  wei;e  brittle  m 
consequence  of  the  charcoal  or  borax  tliey  contained.  I  re- 
peated the  experiment  without  better  success,  though  I 
nrs^ed  the  lire  so  strongly,  that  the  Hessian  crucibles  began 
to  fuse.  I  then  resolved  to  try  the  fusion  a  third  time, 
making  use  of  Russiaigcr's  crucibles,  which  are  still  more 
refraeton,'  than  the  Hessian.  I  had  at  my  disposal  the  forge, 
of  the  School  of  Mines,  iu  which  are  fused  without  any  ad- 
dition two  kilogrammes  of  soft  iron  ;  1  took  eyery  possible 
precaution  to  ensiuv  success  ;  I  added  borax,  and^urffcd  the 
tire  in  such  a  manner,  that  itie  crucibles  were  softenrd, 
sunk  down,  end  formed  onlv  an  orbicular  mass  :  and  yet  I 
obtained  (')nlv  globules,  which  were  indeed  ductile,  but  very 
little  larger  than  those  of  the  tirst  tx])eriment3.  I  even 
could  obtain  but  a  very  small  quantity  ;  seyeral  of  them, 
were  yolatilized,  and  adhered  to  the  cover  of  the  crucible  > 
most  of  them  were  disseminated  in  the  glass,  and  scarcely 
perceptible  by  a  inagnifying-glass  ;  a  portion  perhaps  hud 
.riowed  v.ith  the  fiux  into  the  a'-:hcs.  I  think  I  should  have 
iueeeeded,  if,  having  collected  all  these  globules  in  an  ex- 
cellent crucible,  I  had  exposed  them  to  a  strong  heat  without 
any  kind  of  flux.  I  intend  to  try  this  method,  which  I 
consider  as  good,  as  soon  as  I  can  obtain  oxirle  sufficiently 
pure.  It  is  howeyer  certain  that  this  metal  is  one  of  the 
most  dlrlicult  to  be  fused ;  and  this  property  of  being  in 
roiiic  measure  lire-prc/of,  of  which  no  chemist  has  yet 
spcks'n,  inclines  me  more  f.ni  more  to  believe  that  hitherto 
1  It 
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ilhaB  been  obtained  always  allayed,  either  with  arscnic_,  or 
sometimes,  no  doubt,  with  cobalt. 

Though  I  had  lost  a  great  deal  of  nickel  in  these  different 
attempts  to  fuse  it,  I  however  extracted  a  quantity  more 
than  sufficient  to  etstablish  that  property  of  it  respecting 
u-hich  there  appeared  to  be  any  doubt.  I  here  allude  to  its 
magnetism.  I  can  assert,  therefore,  that  the  magnetic 
virtue  in  it  is  so  etriking,  that  it  is  almost  equal  to  that  of 
iron ;  and  vet  it  ts  certain  thai  it  contains  none  of  that  metal  ; 
for,  if  it  were  indebted  for  it  to  iron,  it  is  so  strong  that  it 
ought  to  contahi  at  least  one  half  of  its  weight  of  that 
metal :  in  this  case  chemistrv  would  furnish  a  variety  of 
means  for  detecting  it :  but  by  all  those  which  it  possesses,  it 
cannot  discover  in  nickel  the  least  trace  of  that  metal;  and 
if  only  1 -.50th  or  even  l-ieoth  part  of  that  metal  be  added, 
it  immediately  becomes  sensible  by  re-agents.  It  appears, 
therefore,  to  be  mathemalically  demonstrated,  if  I  may  use 
the  expression,  that  nickel  is  reallv  susceptible  of  attraction  ; 
and  those  who  still  doubt  this  truth  ought,  in  admitting 
these  experiments,  to  be  perfectly  convinced  of  it.  Several 
chemists,  indeed,  have  obtained -.jome  of  it  which  had  no  ac- 
tion on  the  magnetic  needle  :  but  it  was  not  pure  ;  they  had 
not  separated  Tt  from  all  those  matters  v.  hich  alter  it ;  in 
particular,  thev  had  not  separated  it  from  the  arsenic  which 
may  mask  its  magnetism  :  ae  is  proved  by  the  experiments'! 
had  made  on  tk.at  subject,  and  with  \\hic\\  I  shall  terminate 
this  memoir.  M.  Chenevix  has  himstlf  aeknov.ledged,  that 
tlie  nickel  not  susceptible  of  attraction,  which  he'obtaincd, 
Itad  in  it  a  mixture  of  arsenic-  This  error  could  not  long 
escape  so  distinguished  a  chemist. 

-Having  fu^ed  together  equal  parts  of  nickel  and  arsenic, 
I  obtained  a  brittle^allay,  granulated,  easy -to  be  fused,  and 
which y.asuQt  susceptible  of  attraction;  half  a  part  of  ar- 
5\inic  is  sufficient  to  mask  the  property  of  iron.;  a  quarter 
only  weakens  it.  I  niade  the  first  of  these  allays  by  heating 
in  a  crucible  equal  parts  of  iron  and  arsenic,  and  the  second 
with  one  part  of  iron  and  half  a  part  of  arsenic.  I  was 
desu-ous  to  ascertain  whether  other  metals,  and  particularly 
copper,  would  also  h-ave  the  property  of  rendering  iron  un- 
susceptible of  attraction.  I  made  four  of  these  allays  :  in 
the  first  I  put  a  fourth  of  iron,  in  the  second  an  eighth,  in 
the  third  a  twelfth,  and  in  the  fourth  a  sixteenth:  aUoftheni 
were  magnetic,  and  were  the  more  so,  as  they  contained 
more  iron,  and  the  more  ductile,  as  they  contained  le^s.  By 
dissolving  them  in  acids  the  presence  of  iron  was  easily 
detected  by  gall-nuts.  Such  is  the  series  of  experiments  of 
which  tliis  memoir  is  composed  :  if  not  numerous,  they  are 

E  3  more 


70  On  the  Orbit  of  the  7ieu>  Planet. 

more  than  sufficient  to  solve  the  question  T  pn^posecl ;  they 
indeed  estabhsh,  in  an  incontestable  manner,  that  pure 
nickel  really  possesses  the  magnetic  virtue  which  BeYgmau 
and  i^everal  chemists  with  him  did  not  hesitate  to  ascribe  to 
it:  thev  prove  that  this  property,  which  it  participates  with 
iron,  and  no  doubt  with  cobalt,  mav  be  masked  or  destroyed 
in  these  metals  by  their  union  with  different  bodies,  and  par- 
ticularly bv  arsenic.  Hence  we  necessarily  deduce  this  con- 
sequence, that  a  magnetic  bar  is  an  incorrect  instrument  for 
detecting  them,  and  cannot  with  certainty  indicate  the  pre- 
sence of  them;  but  where  thev  are  in  a  state  of  mixture 
only,  and  not  in  th.U  of  combination,  tb.cy  confirm  the  pro- 
pertv  of  semi-ductility,  which  las  been  some  time  observed 
in  it,  and  its  relation  in  this  pc^mt  of  view  to  zinc  and  mer- 
cury. They  show  that  it  is  much  njore  difficult  to  fuse  it  than 
has  been  hitherto  supposed,  and  give  reason  to  presume 
that  it  has  never  yet  been  obtained  but  allayed  either  with 
arsenic  or  cobalt.  They  ihow  that  it  is  susceptible  of  hyper- 
oxv£:enation,and  of  forming  a  new  black  oxide,  soluble  in  sul- 
phuric and  nitric  acid,  with  a  disengagement  of  oxygen,  and  in 
muriatic  acid  with  a  diseni;r-gement  of  oxygenated  muriatic 
acid.  They  confirm  the  presence  of  bismuth  m  ore  of  nickel, 
and  the  transition  of  the  latter  to  the  state  of  insoluble  arse- 
niate  when  treated  by  nitric  acid.  They  give  a  sure  method  for 
extraclin2;  arsenic  from  any  ore  whatever,  and  of  determin- 
ing; the  quantity.  In  the  last  place,  thev  furnish  a  process 
free  from  cverv  suspicion,  which  was  wanting  to  analysis, 
and  whicff  was  long  desired,  for  separating  nickel  from  co- 
balt and  iron,  and  consequently  for  obtaining  the  first  two 
metals  in  their  greatest  state  of  purity. 


Vni.  On  the  Orbit  of  the  new  Planet  discovered  by  ISIr. 
Hardixg  at  the  Observatory  of  Li  lien  thai,  near  Bremen  j 
on  the  1st  of  September  1S04. 

XJ-Aving  been  favoured  bv  an  eminent  astronomer  with  a 

chart  (see  Plate  III.)  representing  the  apparent  path  of  the 
new  planet,  accompanied  wiih  the  follov.ing  observations 
in  regard  to  the  use  of  it,  we  flatter  ourselves  it  will  prove 
gratifying  to  our  astronomical  readers. 

"  The  apparent  path  of  the  new  planet  was  laid  dov.n  in 
this  chart  from  observations  made  from  September  2p  to 
October  12,  1804.  'i'he  remaining  part  of  the  orbit,  which 
is  carried  on  to  the  middle  of  November,  was  laid  down  on 
£1  supposition  that  the  planet's  mean  distance  is  about  the 
eamc  as  that  of  Pallas,  as  the  retrograde  motion  seems  nearly 
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to  correspond  with  that  of  the  same  planet  when  near  its 
opposition.  It  cannot  therefore  be  expected  that  the  orbit 
laid  down  in  the  chart  will  be  very  correct :  but,  as  great 
care  has  been  taken  to  lay  down  all  the  stars  as  far  as  those 
of  the  ninth  magnitude  with  as  much  accuracy  as  possible, 
it  is  hoped  this  small  map  will  be  found  particularly  useful 
to  those  who  may  not  be  provided  with  instruments  for 
taking  right  ascensions  and  declinations,  but  who,  being 
provided  with  a  good  telescope,  may  wish  to  find  it ;  which 
by  help  of  this  chart  and  a  good  general  atlas  or  pair  of 
globes  they  may  easily  do,  by  first  finding  some  of  the  prin- 
cipal stars  and  then  those  of  a  smaller  magnitude,  by  which 
they  will  be  enabled  to  find  those  laid  down  in  this  map ; 
and,  by  comparing  their  positions  with  their  apparent  places 
in  the  heavens,  will  be  soon  led  to  discover  the  planet  by 
its  motion  among  them.  The  planet  is  a  little  brighter 
than  those  marked  in  the  map  of  the  eighth  magnitude ; 
and,  if  the  places  of  these  stars  be  carefully  observed,  can 
hardly  be  mistaken." 


IX.  Description  of  improved  Malt  Kilns  for  drying  Malt 
by  heated  Air*. 

Jr  iG.  1.  (Plate  TI.)  front  view  of  the  malt  kiln  cff,  the 
furnace  door,  b,  the  fire,  through  which  the  air  rises,  the 
grate  being  of  the  common  kind,  c  a  cast  iron  tube,  which 
passmg  through  the  fire,  and  haviniz;  one  end  open  to  the  ex- 
ternal air,  and  the  other  open  into  the  kiln,  conveys  heated 
air  to  the  gram,  d,  a  flue  around  tlie  rire,  in  which  air  is 
also  heated  and  conveyed  to  the  grain,  e,  the  ash  pit.  f, 
the  chimney. 

Fig.  2.  a  side  view  of  a  malt  kiln,  in  which  the  grain  is 
dried  by  heated  air,  as  in  fig.  ] ,  bui  in  which  the  air  neces- 
sarv  for  combustion  of  the  fuel  descends  through  the  grate. 
a,  the  fire,  b,  the  grate,  c,  the  door  of  the  kirnace.  d,  the 
door  of  the  ash  pit.  e,  the  air  tube,  f,  the  ash  pit.  g,  the 
end  of  the  air  tube  entering  the  space  below  h,  the  kilu 
head,  which  is  composed  of  tiles  perforated  with  small 
holes,  lying  on  the  joists  i,  and  su]. porting  the  malt  k.  II, 
the  window  s,  through  which  a  current  of  air  may  freelv  en- 
ter or  escape,  m,  the  air  outlets  above.  If  a  distiller  finds 
his  buildings  so  relatively  situated  that  he  can  lead  the  air 
cylinder  of  his  malt  kiln  through  the  flue  of  his  still  or 
mash  boiler  furnace,  the  expense  of  fuel  for  drying  malt 
jiiay  be  saved. 

*  From  Parliamentary  Report  on  the  Distilleries  in  Scotland. 
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XT.  New  Method  nf  rendering  Plafina  mallcahle,  B}j 
Count  Apollos  Moussin  Poushkin.  Made  pub- 
lic, at  his  Request  J  If/  Chakles  Hatchltt,  Esq. 
F.  R.  S* 

I.  -L  RECiPiTATE  <hc  platina  from  its  solution  by  rnuriatc 
■of  ammonia,  and  wasli  the  precipitate  with  a  httle  cold 
water. 

2.  Reduce  it  in  a  convenient  crucible  to  the  well-known 
spungy  metallic   textnrc;  which  wash   two  or  thrt>e  times 
with  boiling  water,  to  carr)'  off  any  portion  of  saline  matter " 
which  may  have  escaped  the  action  of  the  fire. 

3.  Boil  It  for  about  half  an  hour  in  as  much  waicr  mixed 
with  one  tenth  part  of  muriatic  acid  as  will  cover  the  mass 
to  the  depth  of  about  half  an  inch  in  a  <;onvcnient  glass 
vessel.  This  will  carry  off  any  quantity  of  iron  tliat  might 
still  exist  in  the  nu:tal. 

4.  Decant  the  acid  water,  and  edulcorate  or  strongly 
ignite  the  platina. 

5.  To  one  part  of  this  metal  take  two  parts  of  mercun-, 
and  amalgamate  in  a  glass  or  porphyry  mortar.  This  amal- 
gamation takes  place  very  readily.  The  proper  method  of 
conducting  it  is  to  take  about  two  drams  of  mercury  to 
three  drams  of  platina,  and  amalgamate  them  totrethcr;  and 
to  this  amalgam  may  be  added  alternate  small  quantities  of 
platina  and  mercurv  till  the  whole  of  the  two  metals  are 
combined.  Several  povuids  mav  be  thus  amalgamated  in  a 
.few  hours,  aiid  m  the  large  way  a  proper  mill  might  sshorten 
the  operation. 

<-7.  After  the  amalgam  is  completely  produced,  it  must  be 
quickly  moulded  in  bars  or  plates,  or  aiiv  other  fomis  that 
mav  be  preferred;  taking  care  that  these  moulded  pieces 
should  at  least  be  half  an  inch  in  thickness,  and  of  a  pro- 
per length  to  manage  tbem  afterwards  in  the  fire;  it  is  also 
requisite  that  the  moulds  should  be  perfcctlv  even  and 
smooth.  Half  an  hour  after  the  pieces  are  formed  they 
begin  to  harden  by  tlie  oxidation  of  the  mercur}',  and  change 
their  brilliant  metallic  colour  for  a  dull  deaden  one. 

7.  As  soon  as  the  pieces  have  acquired  a  proper  degree 
of  hardness  to  be  handled  without  danger  of  breaking, 
which  commonly  takes  place  in  a  little  more  than  an  hour, 
place  them  in  a  proper  furnace,  and  keep  them  ignited  uti- 
"dcr  a  muffle  or  in  a  small  re\'crberatory.     No  other  precau- 

'*  Frcm  Nichelscu's  Journal,  vo!.  ix.  Oct.  i8of. 

tion 


Ninv  Method  of  rendering  Platina  malleahle.         If 

tlon  is  necessary  in  this  operation  but  that  of  aot  breaking 
tlie  pieces  during  their  transport,  'ilie  mercury  flies  oil' 
during  the  heat,  and  the  platina  remains  perfectly  solid;  so 
that,  after  being  strongK-  ignited  two  or  three  times  before 
the  bellows,  it  may  be  forged  or  laminated  in  the  same 
manner  as  gold  or  silver;,  care  being  taken,  at  the  com- 
mencemeat  of  the  forging,  or  of  passing  it  between 
rollers,  ixot  to  apply  too  great  a  force  till  the  metal  has  ac- 
quired all  its  density.  It  is  almost  superfluous  to  add,  that 
in  evaporating  the  mercury  from  kirge  quantities  of  amal- 
gam, a  proper  apparatus,  such  as  in  the  silver  amalgama- 
tion, must  be  employed  to  receive  the  volatilized  mercury; 
..  Jt  for  small  quantities,  where  the  loss  of  this  metal  is  of 
no  consequence,  the  furnace  must  have  a  proper  chimney  to 
carry  off"  the  metallic  vapours.  When  the  platina  comes 
out  of  t'je  first  fire  its  dimensions  are  about  two  thirteenth 
parts  smaller  every  way  than  the  original  amalgam  from  the 
mould.  The  whole  of  thiswperatiou  seems  to  be  governed 
by  the  pressure  of  thL-  atmosphere  aad  the  laws  of  cohesive 
attraction ;  for  the  air  is  driven  out  from  bctw^een  the  mole- 
cules of  the  platina,  which  by  their  solution  in  mercury 
are  most  probably  in  their  primitive  and  consequently  uni- 
form iigure.  It  is  vcrv  visible,  and  at  the  same  time  a  verv 
amusing  phsenomenon  to  observe,  (duiing  the  process  of 
ignition,  which  is  performed  ui  four  or  tive  minutes)  how 
the  platina  contracts  every  way  into  itself,  as  if  pressed  by 
some  external  force*. 


I  have  also  lately  obtained  triple  salts  of  muriate  of  platina 
with  muriate  of  ponderous  earth;  and  also  with  muriate  of 
magnesia;  and  1  strongly  suspect  that  every  other  earth  ex- 
cept the  siliceous,  and  oven  the  metals,  are  susceptible  of 
suchtriplecombinations.  I  have  likewise  obtained  a  very  beau- 
tiful salt  of  platina  by  the  combination  of  soda  and  platina 
with  the  muriatic  acid  ;  a  combination  which  Bergmui  and 
several  other  chemists  deny.     The  best  manner  of  obtain- 

'^  n  the  Comit's  letter  to  Mr.  Hatchctt.  requesting  liim  to  publish  the 
method  in  the  text  (communicated  to  Mr.  H.  !>(jme  years  ac,o),  the  fo!- 
lowin;^  adilition  is  s^iven  :   (in  Krench.) 

"  As  soon  as  mv  amalj^am  of  mcrcvirv  is  made,  I  compress  f  he  "same  in 
tiibes  of  wood,  by  the  pressure  of  an  iron  screw  upon  a  cylinder  of  wood, 
adapted  to  the  bore  of  the  tube.  This  forces  out  the  superahundanc 
mercury  from  the  amalgam,  and  renders  it  solid.  After  two  or  three 
liours  L  burn  upon  the  coals,  or  in  a  crucible  lined  with  charcoal,  the 
sheath  in  whicii  tlie  amalgam  is  contained,  and  urge  the  fire  to  a  white 
keat;  after  which  I  take  oat  the  platina  ia  a  very  <^Oiid  state,  fit  to  be 
furjjed."  .,  .■ 


J3  Kotices  respecting  Keic  Boohs. 

\ncr  it  is  by  dissolving  the  platina  in  nihous  acid^  to  which/ 
tor  that  purpose,  two  p:irts  ol"  muriate  of  soda  and  one  ot" 
platina  are  added.  The  phitina  must  be  made  in  a  retort 
with  its  receiver  ;  and  after  about  four  fifths  of  the  fluid 
have  come  over,  the  process  must  be  interrupted,  and  the 
whole  left  to  cool  in  the  sand  bath.  Tlie  salt  crystallizes 
in  fine  prisms,  which  are  sometimes  four  or  five  inches 
lono-,  and  either  red  brown,  like  titanium,  yellow,  like 
amber,  or  of  a  beautiful  coquelicot  colour,  according  to  the 
purity  of  the  platina.  I  enclose  here  my  address  during 
my  absence,  and  hope  you  will  receive  with  indulgence  the 
contents  of  this  letter. 

I  am  with  great  regard,  sir, 
Your  most  humble  and  obedient  servant, 

Couni  Apoli-os  Moussin  Poushkii^. 


XTI.  Xolices  respecting  Neio  Book<!. 


X  iiK  physicians  of  the  original  Vaccine  Pock  Institution, 
established  in  179P,  have  lately  pubHshed  "^  Statement 
of  Evidence  from   Triah  In/  Inncidafinn   of  l7irioloits  and 

i'accine  Matter  ;  to  judge  of  the  Question,  IVIietlier  or  not 
<r  Person  can  nndergo  the  Small -Pox  after  being  affected  by 
the  Coic-Pock,"  which  is  well  deser\ing  the  attention  of 
medical  men.  The  chief  object  of  the  authors  seems  to 
have  been  to  answer,  by  decisive  experiments,  the  objec- 
tions of  Mr.  Goldson,  in  a  recent  publication,  questioning 
the  eliieaev  of  vaccine  inoculation;  and  they  have  taken 
the  best  means  to  ascertain  the  question,  namely,  re-in- 
oeulatiniT,  with  variolous  matter,  a  niunber  of  patients  who 
hid  some  vears  ago  been  inoculated  for  the  cow-pock.  The 
experiments  related  show,  that  above  fifty  persons  who 
had  been  vaeeinat(;d  from  three  to  five  years  ago,  and  ten 
who  had  been  vaccinated  at  a  later  period,  were  incapable  of 
takina;  the  small-pox  by  inoculation  in  circumstances  chosen 
as  most  favourable  for  infection.  For  many  of  the  sub- 
jects were  exposed  to  the  cfBuvia  from  smaI!-pox  patients  j 
they  were  all  nioculatcd  in  three  times  the  usual  number  of 
places  ;  they  were  all  inoculated  with  efficacious  and  recent 
matter;  and  with  many  of  them  unusual  pains  were  bestowed 
to  introduce  the  matter  quite  fluid  immediately  from  the 
variolous  patient.  In  these  it  seems  fair  to  calculate  that 
not  more  than  one,  or  at  n^ost  two,  of  these  sixty  jiersons 
would  have  escaped  the  small-pox,  if  they  had  nut  already 
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gone  through  that  disease,  or  its  vicarious  affection,  the 
cow-pock.  They  likewise  strikingly  nianitesr,  that  the 
same  person  is  equally  incapable  of  taking  the  cow- pock  a 
second  time,  as  of  the  small-pox,  as  hath  been  proved  live 
vears  ago,  and  been  subsequently  confirmed ;  and  it  has 
been  elsev. here  shown  by  many  trials,  that  a  person  cannot 
lake  the  cow-pock  substqucntlv  to  the  small-pox. 

We  rciiret  that  our  limits  prevent  our  giving  a  large  ex- 
tract from  the  work. 


XIII.  Proceedings  of  Learned  Societies, 

BOARD    OF    AGRICULTURE. 

Premiums  offered  by  this  Board. 

[Continued  from  our  Ics:  vol.  p.  3^6.] 

I'AYIXG  down  to  Gross. — To  the  person  who  shall,  in 
the  most  satisfactory  manner,  make  the  following  experi- 
ment in  laving  down  land  to  grass,  on  a  scale  of  not  less 
than  three  acres  to  each  division,  and  report  the  result  to 
the  board — the  gold  medal. 

Tlie  land  to  be  divided  into  three  parts — one  sown  with 
grass-seeds,  among  barley  or  oats,  in  the  spring,  on  land 
that  was  fallowed,  or  vielded  turnips  the  preceding  year ; 
one  sown  with  grass-seeds  alone,  in  July  or  August,  or,  at 
the  option  of  the  candidate,  with  buck-wheat,  having  been 
fallowed  from  the  Michaelmas  preceding;  and  the  third 
sown  with  grass-seeds  and  wheat,  early  in  September,  having 
been  fallowed,  or  cropped  with  tares  or  turnips;  the  soil  to 
be  of  the  same  quality;  the  grass-seeds  the  same  in  each 
division.  The  giass  to  be  fed  with  sheep  the  first  year. 
Accounts,  stating  the  comparative  expenses  and  success  of 
the  three  methods,  verified  by  certificates,  to  be  produced 
to  the  board,  on  or  before  the  first  Tuesday  in  December, 
18i'.5. — The  same  premium  for  1806. 

Seed  IVheat. — To  the  person  wlio  shall,  by  the  most 
satisfactory  comparative  experiments,  ascertain  the  proper 
quantity  of  seed-wheat  to  be  used  per  acre,  in  the  common 
or  broad-cast  husbandry;  not  less  tiian  one  acre  to  be  ap- 
plied to  each  quantity  of  seed — the  gold  medal. 

Accounts,  containing  a  particular  description  of  the  soil, 
and  the  preparation  thereof,  including  the  manuring,  if 
any;  also  the  time  of  sowing;  the  various  quantities  of 
seed  employed;  v. ith  the  respective  products,  verified  by 
certificates,  to  be  produced  to  the  board,  on  or  before  the 
4  first 
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first  Tuffstlay  in  December,  1604. — The  saftic  premium  iot 
1805. 

Seed  Barley. — To  the  psvson  who  shall,  by  the  inon 
iatisfactory  comparative  experiments,  ascertain  the  proper 
quantity  ot"  seed-barley  to  be  used  per  acn.-,  in  the  common 
or  broad-cast  husbandry ;  not  less  than  one  acre  to  be  ap- 
plied to  each  quantity  of  seed — the  gold  medal. 

Accounts,  containing  a  particular  description  of  the  soil, 
and  the  preparation  thereof,  including  the  manuring,  it 
any;  also  the  time  of  sowing;  the  various  quantities  ot 
seed  employed;  N\ith  the  respective  products,  verified  by 
cerlificates,  to  be  produced  to  the  board,  on  or  before  the 
first  Tuesday  in  December,  1804. — The  same  premium  fur 
1805. 

Seed  Onis. — The  same  premium,  and  on  the  same  con- 
ditions, to  be  given,  for  ascertaining  the  proper  quantity  ot 
seed-oats. 

Preparations  for  Il'/i/'at. — To  the  person  who  shall  make 
and  report  to  the  board,  the  nnst  satisfactory  experiments^, 
comparing  various  preparations  for  wheat,  on  the  same  solt 
— the  gold  medal. 

The  preparations  to  include  beans  or  pease,  drilled  and 
horse- and  hand-hocd;  red  clover;  buck-wlK-atj  tankard 
turuips,  eaten  on  the  land  ;  winter  tares,  mown  for  soil- 
ino-;  and  buck-wheat,  ploughed  in  for  amanure. — Account^, 
Conlainino"  a  description  of  the  soil,  previous  culture  and 
manure,  if  any,  and  the  produce  and  value  of  the  prepa- 
ratory crops ;  with  the  produce  of  the  wheat ;  verilied  by 
certificates,  to  be  produced  on  or  before  the  firstTuesday  in 
March,  1807. 

Ci;lt;trp  of  JVhcat. — To  the  person  who  shall  send  to  the 
board,  the  best  essay  on  the  culture  of  wheat,  which  shall 
include  the  useful  facts  hitherio  published,  with  such  addi- 
tions as  the  writer  may  be  able  to  make,  either  from  his 
own  experiments,  or  those  of  odicrs  wiiliin  his  knowledge 
— ^////y/  gidtwas. — For  the  next  best  esidiy  — thirty  guineas. 
»— For  the  next  best — t-ceniu,  guineas. — -Accounts  to  be  pro- 
duced on  or  before  the  lirst  Tuesday  in  February,  1806. 

FPvKXCII    NATIONAL    INSTITITE. 

M.  dc  rimnbokit,  correspondent  of  the  institute,  read, 
in  the  last  fiiting  of  the  j)livsical  and  matb.emati'^al  class, 
a  third  memoir  on  his  travels  with  M..  Bonpland  in  the  '\\\-> 
terior  of  S<mth-Amcrica  and  ISIexico.  In  the  first  he 
traced  tv'.'-  ir.e  observations  made  in  the  Allautic  Ocean  a», 

tlic 


Aerial  Kavigation,  81 

the  summit  of  the  Peak  of  Teneriffe  and  in  the  province  of 
New  Andalusia.  In  the  second  he  gave  an  account  of  tlie 
operations  performed  in  the  province  of  Venezuela,  and  in 
the  plains  of  Calobozo,  where  he  made  curious  experiments 
on  the  gymnofns  electricus.  In  the  third  memoir  he  gave  a 
short  view  of  his  dangerous  navigation  on  the  Oronoquo, 
the  Rio  NegrOj  and  the  Carsequiare,  undertaken  for  the 
purpose  of  determining:  astronomically  the  communication 
of  the  Orinaro  with  the  river  Amazon.  These  memoirs, 
which  embrace  every  'thing  interesting  in  regard  to  the 
geography,  botanv,  and  mineralogy  of  these  countries,  and 
of  the  moral  histor\'  of  man,  will  soon  be  printed,  to  give 
to  the  public  a  short  view  of  this  expedition,  until  the  ob- 
servations themselves  are  published.  Several  drawings 
made  by  M.  Humboldt  are  now  engraving. 

SOCIETY    OF   ARTS    AND    SCIENCES    AT    MENTZ. 

This  societv,  in  its  first  public  sitting  in  the  month  of 
JMarch  last,  proposed,  as  the  subject  of  a  prize  for  1805, 
an^eulogy  on  John  Gaensfleisch  de  Sorgenloch,  named  Gut- 
temberg,  a  native  of  Mentz,  one  of  the  inventors  of  print- 
ing. The  prize  will  be  a  gold  medal  of  the  weight  of  240 
francs,  with  the  image  of  Guttemberg.  The  eulogy  may 
be  written  in  French  or  in  German.  The  competitors  must 
transmit  their  productions,  post-paid,  to  the  president  be- 
fore the  middle  of  May   1803. 

The  same  society  has  resolved  to  raise  a  monument  to 
the  memorv^  of  Guttemberg.  It  is  to  consist  of  a  public 
fountain,  and  a  premium  will  be  given  for  the  execution  of 
it.  For  this  purpose  a  subscription  has  been  opened,  and 
all  the  members  of  the  republic  of  letters  are  invited  to 
contribute  towards  it. 


XIV.  Intelligence  and  Miscellaneous  Articles, 

AEKXAL     NAVIGATION. 

By  Professor  Robert  son. 

Riga,  August  24. 

JL  HE  following  are  some  further  particulars  respecting  the 
aerial  excursion  of  M.  Robertson,  which  took  place  at  six 
o'clock  in  the  evening  of  the  18th.  At  the  end  of  fifteen 
minutes  he  lost  himself,  at  the  height  of  500  fathoms,  in 

hick  clouds  strongly  agitated  by  the  wind.  Wk«ft  h^  set 
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out  the  barometer  stood  at  28  in.  3  I'm. ;  and,  at  the  height 
to  which  he  had  attained,  it  te!l  to  23  in.  Between  the 
ma  s  of  clouds  wh.ch  rolled  over  him  in  an  awful;  manner, 
like  mountains,  tie  thermometer  fell  suddenly  to  5  degrees 
above  zero.  The  balloon  was  whirled  round  and  carried 
forward  with  a  most  violent  motion.  No  scientific  experi- 
ments could  here  be  made,  except  a  few  obser\'ations  in 
regard  to  the  management  of  a  balloon  ;  such  as  the 
simplest  method  of  fixing  the  balloon  at  a  determinate 
height,  and  of  securing  it ;  also  to  calculate  the  velocity 
of  Its  fall  in  a  diagonal  line  on  descending,  and  therebv  to 
ascertain  the  moment  of  its  arrival  at  the  earth,  which  is 
always  the  most  dangerous  part  in  an  aerial  excursion. 
M.  Robertson  will  publish  an  account  of  these  and  of  other 
experiments.  While  hovering  in  the  clouds,  the  aerial 
traveller  discovered  below  him  a  fir  wood  of  great  extent  ; 
he  proceeded  over  it  a  mile  in  order  to  take  advantage  of  the 
first  interval  between  the  trees,  and  suffered  himself  to 
descend  in  an  open  place,  which  was  scarcely  so  large  as 
t\\ice  the  diameter  of  the  machine.  That  he  mi^ht  be 
able  to  dispense  with  the  dubious  and  dangerous  assistance 
of  men  in  fastening  the  car,  M.  Robertson  employed  a  kind 
of  hooked  ancliors.  In  the  middle  of  a  thick  wood,  20 
versts  distant  from  Rigfli  he  alighted  alone  ;  and  the  bal- 
loon was  nearly  emptied  and  folded  up,  when  he  saw  a. 
shepherd  and  his  two  boys,  whom  he  called  to  give  him 
their  as.v.stance,  and  who  showed  him  the  way.  The  ex- 
cursion continued  three  quarters  of  an  hour,  Messrs.  Voa 
-Berg,  Elankenhagen,  Meyer  and  Schwarz,  had  followed 
the  aeronaut  speedily,  to  draw  up  the  account.  M.  Ro- 
bertson is  justly  entitled  to  the  praise  of  having  applied  all 
hiis  aerial  excursions  to  the  purpose  of  scientific  experiments, 
and  of  throwing  light,  if  possible,  on  experiments  which  all 
hjs  predecessors  have  rather  involved  in  darkness. 

Bi/  the  same, 

Vienna,  October  lo. 

On  he  8th,  Professor  Robertson  undertook  an  aerial  ex- 
cursion here,  with  the  best  success,  in  the  presence  of  their 
imperi.'I  highnesses  the  archdukes  and  a  numerous  crowd  of 
spectaiors.  He  ascended  from  the  Prater  about  a  quarter 
past  five  in  the  afternoon.  He  rose  to  a  consicferable 
height,  and  sent  down  a  parachute,  which  carried  unhurt  to 
the  earth  a  living  animal.  This  aerial  excursion  is  remark- 
able, on  account  of  an  experiment  made  by  Professor  Ro- 
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bertson  with  a  large  sail,  which  served  to  guide  his  wav ; 
but  as  this  sail  would  have  shaken  his  balloon  too  much,  he 
fastened  it  to  a  smaller  one,  the  motion  of  which  was  inde- 
pendent of  that  of  the  other.  By  these  means  he  was 
enabled  to  direct  his  balloon  in  an  oblique  line,  fifteen 
degrees  different  from  that  in  which  he  would  have  been 
conducted  by  the  wind.  Professor  Robertson  observed,  that 
the  atmospheric  electricitv  suddenly  disappeared  as  often  as 
he  moved  over  a  forest,  though  the  sky  was  serene,  and 
though  at  other  times  it  always  gave  strong  and  abundant 
signs  of  its  existence.  About  three  quarters  past  five  he 
had  attained  to  his  greatest  height,  namely  700  fathoms ; 
the  thermometer  then  stood  at  six  degrees  above  zero. 
About  six  o'clock  the  Professor  descended  in  a  plain,  near 
the  forest  of  Tresdorf,  to  the  north  of  Kronenburg,  at  the 
distance  of  four  leagues  and  a  half  from  Vienna.  The  bal- 
loon hovered  a  long  time  over  the  plain,  because  the  anchor 
which  was  thrown  out  did  not  find  a  suHicient  hold  in  the 
new-tilled  land  ;  and  as  the  Professor  observed  that  he  was 
about  to  be  driv^en  against  two  large  trees  which  stood  in 
his  way,  he  threw  the  extremitv  of  his  sail  against  the 
earth,  and,  in  consequence  of  the  shock  it  produced,  rose 
over  the  trees,  which  then  caught  the  anchor  and  stopped 
the  balloon.  M.  Robertson  here  obtained  every  assistance 
from  the  surveyor  M.  Oettl  and  M.Bartsch,who  were  here 
hunting.  Yesterday  morning  he  returned  hither  about 
eight  o'clock  in  a  carriage  attended  by  the  populace,  and 
entered  the  city  amidst  loud  acclamations. 

By  M.  Gay-Lussac. 

M.  Gav-Lussac  has  given  the  following  account  of  his 
last*  aerostatic  ascent,  to  the  first  class  of  the  National  In- 
stitute. 

He  ascended  on  the  6th  of  September  at  ten  in  the  morn- 
ing, from  the  Jardin  du  Conservatoire  des  Arts  et  Metiers, 
which  is  about  20  toises  higher  than  the  level  of  the  sea. 
His  barometer  then  stood  at  2&  in.  3-33  lines,  and  the  mer- 
curial centigrade  thermometer  indicated  in  the  shade  27*  75 
degrees.  These  two  instruments  varied  veiy  little  at  the 
earth,  or  during  the  course  of  the  ascension,  and  their  changes 
were  observed  every  hour  by  M.  Bouvard  at  the  Obser- 
vatory. M.  Gav-Lussac  in  ascending  made  a  great  many 
observations  on  the  barometer,  the  thermometer,  the  hy- 
grometer and  the  magnetic  needle. 

*  For  an  account  of  his  forfr.er  ascent  see  our  last  Nuriiber. 
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.  At  the  height  of  3902  metres,  or  2002  toises,  he  found  the 
inclination  of  the  needle  the  same  as  at  the  Surface  of  the 
earth.  The  duration  of  the  oscillations  (?f  a  horizontal 
nccd'c,  made  with  ureat  care  by  that  able  artist  Fortin, 
iriagnctised  by  Coulomb  and  suspended  by  a  silk  thread, 
were  also  the  same.  M.  Gay-Lussac  r»ever  found  any  sen- 
sible difierence  in  their  duration.  When  he  reached  the 
height  of  6673  metres,  or  34^15  toises,  he  opened  two 
glass  balloons  which  had  been  exhaU:.tcd  at  the  earth,  and 
which  had  preserved  a  complete  vacuum.  The  air  entered 
into  them  with  a  hissing  noise;  and  when  they  were  filled 
he  clo<cd  them.  He  continued  to  rise  to  the  height  of 
7017  nielres,  or  3600  toises;  his  barometer  was  then  If  in; 
1*76  lin.  and  his  thermometer  in  the  shade  marked 
pV  degrees  below  the  temperature  of  melting  ice.— 
This  height,  the  greatest  to  which  any  person  ever  as* 
cended,  surpasses  by  GOO  metres  the  summit  of  Chlm- 
boiaco  in  Peru,  the  highest  mountain  known  on  the  earth. 
]M.  Gav-Lussac  still  however  saw  clouds  above  him,  but 
which  appeared  to  he  at  a  great  elevation.  His  pulse  was 
accelerated  }  and  the  number  of  pulsations,  which  at  the 
earth  was  only  62,  increased  to  95.  His  respiration  was  a 
little  confined  ;  but  he  thinks  he  could  have  risen  to  the 
height  Oi  8000 me. res,  without  experiencing  much  incon- 
venience, had  he  not  been  so  imprudent  as  to  throw  out 
before,  the  ballast  which  wovild  have  been  necessary  to 
moderate  his  ascent.  He  therefore  descended  slowly,  and 
with  those  precautions  which  his  iirst  ascent  had  shown  to 
be  necessary.  At  45  minutes  past  three  he  reached  the 
earth,  without  the  slightest  accident,  six  leagues  to  the 
north  of  Rouen,  at  the  small  village  of  Saint-Gourgon ; 
the  inhabitants  of  which  assembled  on  seeing  his  balloon, 
fi^ave  him  every  assistance,  and  treated  him  with  the  utmost 
hospitality. 

On  his  retuni  to  Paris,  his  first  care  was  to  analyse  the 
air  he  had  collected  in  his  ascent.  One  of  his  balloons  being 
opened  under  water  became  half  filled  with  it ;  which  proves 
that  no  foreign  air  had  entered  it.  On  comparing  the  air 
of  this  balloon  with  that  collected  at  the  surface  of  the 
earth,  he  ascertained  by  several  very  exact  eudiometric  pro- 
cesses, that  the  proportions  of  oxygen  and  azot  in  the  two 
jlirs  were  [perfectly  equal. 

This  interesting  aerial  voyage  has  therefore  confirmed 
two  important  points  in  natural  philosophy;  namely,  Isty 
That  the  magnetic  force  experiences  no  sensible  variatior*y 
f'ilher  in  its  inclination  or  its  intensitv,  from  the  surface 
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of  the  earth  to  the  greatest  heights  to  which  it  is  possible 
to  ascend:  2d.  That  ia  this  interval  the  constitution  ot  the 
atmosphere  is  entirely  the  same.  M.  Gay-Lussac  observed, 
that  the  heat  decreased  nearly  in  arithmetical  progression  in 
proportion  as  he  rose  into  the  atmosphere,  and  that  each 
tlegree  of  the  depression  of  his  centigrade  thermometer 
corresponded  to  an  elevation  of  ahout  85  toises  5  feet. 

« 

Btj  Count  Zamleccarl. 

Venice,  October  z. 

Count  Zambeccari  lias  published  a  long  account  of 
his  last  aerial  voyage,  the  principal  particulars  of  which 
.^re  contained  in  the  following  extract: 

Near  Rouanzo  the  two  aeronauts,  he  and  Dr.  Andreoli, 
descended  to  about  within  five  hundred  feet  of  the  earth, 
after  which  they  re-ascended.-  The  machine  traversed  a 
cloud,  but  without  experiencing  the^etlects  of  electricitv. 
About  one  o'clock  they  found  themselves  above  Ciipo 
d'xALrgine,  six  Italian  mjles  from  Bologna.  The  Count  here 
wished  to  descend  j  and  having  got  w  ithin  a  short  distance 
of  the  earth,  he  made  his  anchor  fast  to  a  tree.  The  bal- 
loon having  by  this  movement  acquired  an  oblique  direc- 
tion, the  lamp  \\  as  overtunred,  and  the  spirit  of  wine  .it 
contained  fell  to  the  bottoiri  of  the  car  and  took  fire.  The 
flames  soon  reached  a  vessel  containing  thirtv  pounds  of 
spirit  of  wine.  The  vessel  burst,  and  the  flames  spread 
jnore  and  more.  At  length  thev  extended  to  the  clothes 
of  the  aeronauts,  and  even  threatened  the  netting  and  the 
ropes  by  which  the  car  was  suspended.  Zambeccari  la.d 
hold  of  a  bottle  of  water  and  extinguished  the  fire  in  his 
clothes.  Andreoli,  who  only  thought  of  escaping,  s:iided 
down  by  the  anchor-rope  to  the  tree,  a.nd  fell  thence  to  the 
ground  without  sustaining  much  hurt.  The  balloon  beinor 
freed  from  the  weight  of  about  a  quintal  and  a  half,  rose 
rapidly  with  Count  Zambeccari,  and  in  a  moment  disap- 
peared above  the  clouds.  The  Count,  howeyer,  did  not 
lose  his  presence  of  mind,  but  contmucd  to  extinguish  the 
fire  both  in  his  clothes  and  in  the  car. 

The  balloon  was  then  carried  by  a  strong  current  of  air 
tow-ards  the  Adriatic,  and  at  three  o'clock  the  Count  per- 
ceived the  coast  of  C«machio,  but  from  such  an  elevation  that 
he  could  hardly  distingui-sh  it.  Soon  after  he  fell  mto  the 
sea  at  about  the  distance  of  25  Italian  miles  from  the  coast. 
The  car,  which  was  half  burnt,  sunk,  and  Count  Zambec- 
cari, who  held  fast  by  the  ropes  of  the  balloon,  had  the 
water  often  uptohls  neck.  Apprehensive  that  lassitude  w^ould 
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oblige  him  to  let  go  his  hold,  or  that  he  should  be  overcome 
by  siecp,  he  endeavoured  to  fasten  himself  to  a  rope.  By 
means  of  a  bit  of  glass  he  detached  one  from  the  balloon, 
and  fastened  it  round  his  body,  the  other  end  of  it  being 
fixed  to  the  machine.  In  this  sitr.ation  he  floated  on  the 
water  for  some  hours,  the  balloon  being  still  inflated. 

At  length,  about  six  in  the  evening,  he  observed  seven 
fishing-boats,  the  people  in  four  of  which,  beinc;  struck 
with  terror,  betook  themselves  to  flieht,  imagining  that  they 
saw  some  strange  kir.d  of  sea  monster.  The  oth<  r  three 
approached,  and  took  from  the  water  the  unfortunate 
aeronaut  half  burnt,  alter  having  spent  four  hours  at  sea, 
amidst  the  most  dreadful  anguish.  The  fishermen  at- 
tempted also  to  seize  the  balloon ;  but  as  soon  as  thev  had  cut 
the  ropes  it  rose  atid  took  its  course  towards  the  Turkish 
coast.  During  some  davs  great  apprehensions  were  enter- 
tained for  the  riirht  Ijand  of  the  aeronaut,  which  had  been 
severely  burnt;  but  happily  amputation  has  not  been  found 
neccssar)-. 

VACCINATION. 

We  have  devoted  a  larger  portion  of  our  present  Number 
to  the  Cow-Pock  than  we  usually  allow  to  one  subject,  and 
its  importance  at  the  present  moment  demands  it. 

Two  cases  of  an  eruptive   disorder,  supposed  to  be  the 
small-pox,    subsequent  to  vaccination  at  the   Inoculation 
Hospital,  and  of  course  under  the  management  of  profes- 
f  ional  men  of  the  greatest  experience,  have  lately  occurred 
in   one   family,  that  of  ^\x.   Hodges,     Fulwood's-Rents, 
Holborn.     These  cases  have  excited  more  alarm,  attention, 
and  examination,  than  any  that  have  taken  place  since  the 
commencement  of  the  new   practice.     A  considerable  part 
of  the   medical    practitioners  of  London  have  visited   this 
family,  and  the  accounts  given  have  been  one  of  the  most 
popular  thenu's  of  medical   conversation   durins;   the  last 
month.     Different  opinions  are  entertained  on  the  subject 
bv  medical  men,  the  greater  part  of  whom  may  be  con- 
sidered   as   having   divided    themselves   into   two    parties  : 
one    representing   these   disorders   to    have   been    nothing 
more    than    the    chicken-pock,     and    their    account   has 
even   been   published  in  the  last  number  of  the  Medical 
and  Physical  Journal,    in  which  the  other  party  is  charged 
ith   shunning    the    inquiry    by   breaking    their   engage- 
ments to   continue   their  visits   to   the   patients,    in   con- 
sequence of  the  contrary  opinion  which   thev  had  given. 
The  otlier,  however,  have  uniformly  declared  the  cases  to  he 
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those  of  ihe  small-pox  ;  and  maintain  that  the  result  of  the 
cases  has  removed  all  doubt ;  for  persons  have  been  inocu- 
lated with   the  matter  from   these  patients,  by  which  the 
most  distinct  small-pox  have  been  produced,  and  exhibited  at 
the  Vaccine  Insl.tution  in  Bioad-streel.    By  this  institution 
the  investigation  has  been  carried  to  a  great  extent.     The 
gentlemen  of  that  establishment  have  found,   on  what  thev 
consider  clear  evidence,  that  the  t  .vo  patients  had,  within 
from  t\v()  to  four  years,  undergone  the  cow-pock  m  such  a 
manner  as  has  been  usually  considered  b .  the  best  judges 
suthcicnt  to  atford  security  against  the  small-pox.     It  is  not 
therefore  surprising  that  the  opponents  of  vaccination,  as 
well  as  many  well-disposed  but  not  well-informed  persons, 
should  speak  unfavourably  of  the  new  practice,  and  endea- 
vour to  set  it  aside.   On  the  other  hand,  the  frifends  of  vac- 
cination represent  these  cases  as  on  the  same  footing  with 
those  of  persons  taking  the  small-pox  the  second  time,   and 
maintain  that  the  instances  of  taking  the  small-pox   after 
covv-p(;ck,  are  not  greater  at  present  than  those  of  taking 
the  small-pox  the   second  time.     We  understand  that  a 
somewhat  difterent  conclusion  from  any  of  the  above,  is 
likely  to  be  drawn  by  the  medical  establishment  of  the 
Broad-street  Institution  ;  namely,  that  it  does  now  appetr 
that  the  best- authenticated  instances  of  small-pox  after  the 
cow-pock,  occur  much  more  frequently  than  even  the  spp,.» 
posed  instances  of  small- pox  a  second  time  ;  yet  they  are  of 
opinion  that,  provided  the  constitution  be  duly  affected  bv 
the  vaccine  infection,   it   is  as  certain  a  preventive  of  the 
small-pox  as  variolous  inoculation,  and  hence  that  it  will  be 
necessary  in  future  to  take  precautions  which  have  hitherto 
not   been   known  or  commonly  employed.     This  will  give 
sorhe  additional  trouble,  and  render  it  necessary  for  prac- 
titioners to  pay  more  attention  to   the  study  of  the  cow- 
pock  than  they  have  hitherto  done ;  and  it  will  show  the 
danger  of  the  practice  in  the  hands  of  persons   not  of  the 
medical  profession.     We  understand,  also,  that  notice  has 
been  given  by  one  of  the  medical  gentlemen  of  the  above 
institution,  that  he  will  present  a  memoir  at  the  next  quar- 
terly meeting,  to  communicate  the  measures  to  be  taken  to 
obtain  security  for  the  future,  and  to  satisfy  the  minds  of 
families  who  may  be  in  doubt  respecting  their  children  al- 
ready inoculated.     From  t  is  account  it  would  seem  as  if 
the  statement  of  evidence  lately  published  by  the  Vaccine 
Institution,  before  the  occurrence  of  the  above  cases,   tvas 
given  more  strongly  in  favour  of  the  practice  than  that 
body  would  now  be  inclined  to  give  itj   though  we  confess 
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we  can  see  no  grounds  for  hesitation  on  that  point ;  for,  at 
they  were  merely  stating  facts,  they  had  every  right  to  draw 
from  them  any  conchisions  whatever  that  were  warranted 
by  the  premises.  It  n)ay  be  proper,  however,  to  observe 
here,  that  that  body  seems  to  ha\»e  anticipated  the  possibi- 
lity of  such  an  occurrence  as  has  taken  place;  for  in  their 
Report,  published  in  1803,  p.  6b,  we  find  the  following 
passage,  which  indeed  they  have  (juoted  on  the  title-page  of 
their  last  Report  : — *^  That  many  persons  inoculated  for  the 
cow-pock  in  the  years  1799,  1800,  and  even  1601  and 
1S02,  have  already,  and  may  hereafter,  take  the  small-pox, 
is  a  reasonable  expectation,  from  the  characteristic  proper- 
ties of  the  vaccina  not  being  known  to  the  inoculators  by 
their  own  experience,  nor  from  the  description  of  authors." 

We  cannot  dismiss  this  subject  without  obscrvins,  that 
even  if  it  were  proved  that  the  two  cases  in  Fulwood's-Rents 
Avcre  cases  of  veal  small-pox  after  real  vaccination,  they  fur- 
'iiish  no  sound  argument  against  the  vaccine  inoculation  ;  for 
all  that  can  iairly  be  drawn  from  fhem  is,  that  one  at  most  in 
twenty  thousand  may  take  the  small-pox  after  the  cow- 
pock  :  and  this  surely  is  sufficiently  in  its  favour,  with  all  its 
other  advantages,  to  deter  parents  and  medical  men  from 
the  propagation  of  a  disease  a  thousand  fold  more  afflicting 
to  the  human  race  than  the  pestilence — a  disjase  that  has 
swept  from  the  face  of  the  earth  a  greater  number  of  vic- 
tims than  all  the  wars  that  have  occurred  since  the  death  of 
Abe] — a  disease  that  ma.  and  will  be  banished  from  the 
world  by  the  best  gift  of  lieavcn,  the  Cow-pock  ! 

We  freely  confess  that  we  arc  astonished  medical  men 
should  have  gi\en  so  much  weight  to  these,  or  to  fifty  such 
casts,  if  as  many  could  be  adduced  ;  and  we  maintain,  that 
before  they  can  be  considered  as  being  fairly  proved,  some 
experiments  that  do  not  seem  to  have  occurred  to  them  are 
called  for.  Dr.  Thornton  has  shown  *  that  the  small-pox 
which  sometimes  present  themselves  on  nurses  that 
jhave  before  had  the  disease,  will,  by  inoculation,  givQ 
the  small -pox.  Has  the  effect  of  rubbing  variolous  matter 
into  open  pustules  of  chicken-pox  or  swine-pox,  been 
tried  on  patients  that  have  before  gone  through  the  small- 
pox or  the  cow-pock  ?  Since  it  is  possible,  that  nurses 
may  have  small  pox  after  going  through  that  disease,  and 
that  matter  from  such  pustules  can  2;ive  the  real  small- 
pox, as  stated  by  Dr.  Thornton, —  would  it  be  strange 
that     some     small-pox     pustules,     capable      of     giving 

*  Sec  p.  57  and  30  of  our  present  Number, 
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that  disease,  might  rise  on  a  child  among  swine- 
pox, if  that  child  "was  much  exposed  to  infection,  even 
though  that  child  had  the  cow-pock  or  the  small-pox  ber 
fore  r 

DEATH  OF  MECHAIN. 

The  death  of  M.  Mechain  is  one  of  the  greatest  losses  that 
astronomy  could  sustain;  it  adds  a  very  remarkable  instance 
to  the  niartyrology  of  that  science,  smce  he  died  a  sacrifice 
to  his  zeal  for  one  of  the  most  importaut  and  difficult  ope- 
rations. 

Peter  Francis  iVndrew  Mechain  was  born  at  Laon  on  the 
l6th  of  Aua;ust  1744.  His  letters  made  known  to  me  his 
turn  for  astronomy,  and  I  had  the  happiness  of  being  able 
to  fix  him  at  Paris  in  1772.  On  the  I3th  of  August  177-!, 
the  acadeniv  approved  of  his  first  memoir  on  an  eclipse  he 
had  observed  at  \"ersaillcs  on  the  1 1  th  of  April.  He  was 
then  attached  to  the  depot  of  the  inarine,  where  he  made 
immense  calculations  tor  the  improvement  of  geograjihical 
charts.  He  discovered  and  calculated  several  comets.  He 
gained  the  prize  of  the  academy  in  1782,  respecting  the 
comet  of  1661,  the  return  of  which  was  expected  in  1790, 
jind  the  same  year  was  admitted  a  member.  He.  was  ciiarged 
with  iho.  Coiwoissance  des  Terns,  and  after  1788  that  work 
was  much  improved  ;  it  was  enriched  every  year  \\  ith  the 
labours  of  M.  Mechain.  In  1792  he  wks  charged  with 
the  grand  labour  of  the  meridian  from  Dunkirk  to  Barce- 
lona, in  conjunction  with  M.  Delambre.  He  returned  in 
1796.  But  to  complete  this  work  he  was  desirous  of  con- 
tinuing it  as  far  as  the  Bakarean  Isles,  and  he  set  out  for 
that  purpose  in  1803.  He  had  already  examined  with  in- 
credible labour  all  the  stations,  and  had  ternnnated  three, 
when  he  was  attacked  by  tiiat  fever  which  prevails  every  vciir 
on  the  coast  of  Valentia,  occasioned  by  the  marshes  and 
rivers,  and  died  on  the  20th  of  September  1804.  A  fuller 
account  of  his  labours,  with  a  portrait  of  him,  engraved  in 
1800,  will  be  fouivi  in  Von  Zach's  Journal,  and  I  propose 
to  enlarge  it  in  mv  history  of  astronomy  for  1804. 

It  is  the  melancholy  fruit  of  my  old  age,  that  I  have  always 
to  write  the  eulogy  of  my  pupils  to  console  myself  for  their 

loss.  DE  LALANDE^ 

EARTHQUAKE. 

Saint  Servan,  Sept.  t4th. 

Yesterday  at  five  or  six  minutes  after  four  in  the  afternoon, 
a  shock  of  an  earthquake,  accompanied  with  a  hollow  noise 
jike  the  discharge  of  a  great  number  of  pieces  of  artillery, 

or 


90  ILarthquake. 

or  the  explosion  of  a  powder  magazine  blown  up  at  somf 
<li?tancc,  w  as  telt  here ;  its  direction  seemed  to  be  from  east 
to  west ;  the  duration  of  it  was  about  fortv-thrce  seconds. 
The  wind  was  then  north-west,  and  it  had  blown  a  pretty 
fresh  gale  the  preceding  night,  as  well  as  during  a  part  of 
the  day.  It  was  at  that  time  low  water.  The  oscillations 
of  the  earth  w  ere  so  strong  that  they  w  ere  observed  not  only 
in  the  houses,  where  the  floors,  partitions,  w  indows,  and 
furniture  were  strongly  agitated,  but  also  in  the  open  air 
and  on  the  sea  shore.  The  people  were  then  assembled  at 
vespers,  and  many  of  thcni  were  so  frightened,  that  ihey 
ran  out  of  the  churches. 

An  hour  and  twentv  minutes  after,  that  is  to  s-iv,  about 
twenty-six  minutes  alter  five,  another  shock  was  felt ;  it  was 
accompanied  also  with  a  strong  det;)nation,  but  the  agitation 
was  less  than  during  the  former.  This  earthquake  was  ex- 
perienced at  the  same  time  at  Dinan,  and  in  the  interior  of 
the  country,  but  it  is  not  supposed  to  have  done  any  damage. 
The  wind  continues  to  blow  with  violence  from  north- 
north-cast,  the  atmosphere  is  filled  with  clouds,  and  it  rains 
abundantly. 

1  was  in  the  countrv  at  the  time  of  the  earthquake,  and 
it  was  on  the  rocks  bordering  the  beautiful  bay  of  Conealle 
that  i  felt  it.  From  the  place  where  I  was  walking  I  could 
see  at  once  Granville,  Avranches,  Dol,  and  Mount  Saint 
INlichel.  The  noise,  at  the  moment  of  the  first  shock,  re- 
sounded along  that  immense  shore  as  if  all  the  guns  at  St. 
INIalo  had  been  fired  at  the  same  time. 

Several  ofilcersof  the  navy,  who  have  been  in  the  East  and 
West  Indies,  assured  me  that  they  have  experienced  shocks 
much  more  violent,  but  that  they  never  heard  stronger  de- 
'tonations. 

Letters  from  Italy  state  that  earthquakes  occur  almost 
daily  at  Spoletto,  which  is  nearly  deserted  by  its  inhabi- 
tants. The  lava  of  Vesuvius  constantly  overflows  and  alarms 
the  neighbouring  country.  Most  of  the  towns  and  villages 
in  its  vicinity  are  abandoned,  the  people  having  carried  with 
them  their  most  valuable  effects,  concluding,  from  several 
circumstances,  that  some  new  and  terrible  explosion  is  not 
distant. 

Letters  from  Sicily  state,  that  on  the  10th  of  August 
Mount  iEtna  ceased,  for  twrnty-four  hours,  even  to  emit 
smoke;  but  this  calm  was  succeeded  on  the  12th,  early  in 
the  morning,  with  a  terrible  explosion,  and  a  noise  as  if 
millions  of  cannons  had  been  fired  at  once.  When  the  last 
letters  of  the  1 8th  left  that  island,  a  shower  of  fire  conti- 
nued 
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nued  still  for  three  leagues  round  ^-Etna,  from  the  burnincr 
materials  thrown  up  by  this  mountain.  No  earthquakes 
had  been  experienced ;  but  a  subterraneous  sound,  like 
thunder,  was  heard  all  over  Sicily,  particularly  at  and  near 
Messina. 

NATURAL    IIISTOPvV. 

The  accounts  given  of  the  subtilitv  of  the  venom  of  the 
Viper  have  lately  been  confirmed  in  t!ie  forest  of  Fontain- 
bleau.  The  dog  of  ahunter^  which  was  bitten  in  the  nose, 
died  in  less  than  ten  minutes.  A  woman  who  had  returned 
with  a  bundle  of  sticks  which  she  had  picked  up  in  the 
forest,  having  thrown  it  on  the  ground,  a  viper  coi.cealed 
in  it  creptout  and  bi;  the  wortiau's  child,  which  died  m  the 
course  of  the  day.  A  robust  peasant  was  also  bitten  ;  and 
thouirh  thjse  remedies  which  are  esteemed  most  cfiicacious 
in  such  cases  were  speedily  employed,  he  died  two  days 
after.  This  species,  it  is  sa»d,  is  no  where  described,  and 
several  naturalists  are  now  employed  in  examining  it.  The 
magistrates  of  the  place  have  taken  proper  measures  to  ex- 
terminate this  race;  a  premium  of  sixty  franks  is  given  to 
every  person  who  kills  one  of  them. 

Brugnatelli,  in  his  Annals  of  Chcrnistrv  and  Natural 
History,  mentions  the  two  following  facts  communicated 
by  Dr.  Corradori,  of  Prato,    m  Tu.->caiu  : 

A  nest  of  mice  beincr  found  on  a  farm  belongin2;  to  sliinor 
Afartini,  at  a  little  distance  from  Prato ;  the  yountr  ones 
were  carried  to  a  domestic  cat  which  had  just  brouoht 
forth,  and  was  still  suckun^'  her  young.  The  cat  devoured 
theui  all  except  one,  which  she  placed  near  her  kittens,  and 
which  she  suckled  along  with  them.  Corradori  does  not  as- 
sert that  he  himself  sriw  this  extraordinary  instance  of  at- 
tachment, because  the  muuse  had  died  some  hours  before  he 
arrived  at  the  spot ;  but  the  truth  of  it  was  attested  hv  the 
owners  of  the  cat,  and  by  eye-witne*3es.  Thev  added  that 
the  mouse,  faithful  to  its  instinct,  removed  from  the  cat, 
and  endeavoured  to  avoid  he-  caresses ;  the  cat,  however, 
went  after  it  and  carried  it  back  to  her  young.  One  ni^ht, 
the  cat  having  gone  out  of  the  house,  the  mouse,  in  conse- 
quence of  its  being  deprived  of  aliment  for  several  hours, 
was  found  dead.  This  fact  seems  to  give  a  cjreat  degree  of 
probability  to  what  the  antients  so  confidently  relate  in  re- 
gard to  children  suckled  by  wild  animals.      , 

The  other  fact  is  that  of  a  serpent  with  two  heads,  which 
Corradori  saw  alive  and  examined.     It  was  younff  and  iti 

good 
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-good  condition  ;  it  is  now  dead  (adds  he),  and  prescn-cd  in 
spirit  of  wine.  It  had  two  heads  and  two  necks,  conse- 
quently four  eyes,  two  mouths,  two  tongues,  and  two 
throafsj  it  ate  with  both  its  mouths,  but  as  the  will  was 
double,  the  ideas  of  the  one  head  were  independent  of 
those  of  the  other,  ^id  often  even  they  were  in  contra- 
diction. 

It  is  not  improbable  that  the  fable  of  the  hvdra  had  its 
orisiiii  from  a  serpent  of  this  kind.  The  fondness  of  the 
vulgar  lor  whatever  is  marvellous,  induces  them  to  exagge- 
rate every  thino-  rare  or  extraordinary,  and  hence  so  many 
fables  and  prodigies. 

^IVDRAULICS. 

The  hydraulic  ram  of  M.  Mong:oirier  has  been  con- 
structed at  vSchafihausen  by  counsellor  Fischer  in  a  vcr\r 
incrcnious  manner.  The  machine  has  the  form  of  a  bcau- 
tiiul  antique  altar,  nearly  in  the  style  of  that  of  Esculapius, 
as  represented  in  diftercnt  engravmgs.  A  bason  about  six 
inches  in  depth  and  from  eighteen  to  twenty  in  diameter 
receives  the  v,  atcr,  which  enters  into  pipes  three  inches 
va  diameter,  that  dcr^cend  in  a  spiral  form  inio  the  base  of 
the  altar.  The  water  bv  its  weight  puts  in  motion  a  valvej 
a  third  nearly  of  the  water  escapes,  but  the  re-st  by  the 
pressure  of  the  valve  is  forced  into  the  reeeiverl  and 
thence  rises  in  very  narrow  pipes.  As  it  ascends  slowly 
the  resistance  of  the  air  makes  no  sensible  impression,  so 
that  bv  means  of  this  machine,  which  continually  acts  by 
itself,  water  may  be  conveyed  from  a  lake  or  a  river  to 
houses  situated  on  a  mountain.  M.  Fischer  has  conveyed 
water  by  it  to  a  castle  which  stands  at  the  height  of  several 
hundred  feet  above  the  level  of  the  Rhine. 

AVATER-PUOOF    CLOTH. 

It  is  well  known  that  for  ^omc  years  past  several  methods 
have  been  tried  to  render  cloth  impermeable  to  water,  and 
the  inventors  of  this  process  h.ave  kept  the  discovery  a  mvs- 
tery.  7  here  was,  however,  reason  to  suppose  that  some 
fat  oil  maJe  the  basis  ot  their  recipes.  A  bottle  of 
this  liquor,  the  efficacv  of  which  was  known,  having  fallen 
by  chance  into  the  hands  of  M.  Vauquelin,  he  was  desirous 
to  discover  the  conq)osition  of  it.  Tlie  following  is  the 
manner  in  which  this  chemist  thinks  it  is  composed,  bating 
the  proportions.  Soap  and  strong  glue,  or  any  other  ge- 
latin, are  dissolved  in  water.  With  this  solution  is  mixed 
a  soluiion  of  alum,  whichj  being  decomposed^  forms  in  it 

a  flaky 
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a  flaky  precipitate,  composed  ot"  oil,  alumine,  and  animal 
matter.  Weak  sulphuric  acid  is  then  added,  to  re-dissolve  a 
part  of  the  alumine,  and  to  render  the  precipitate  lighter, 
and  to  prevent  it  from  falling  to  the  bottom.  But  the 
alumine,  when  once  combined  with  the  oil  and  animal 
matter,  does  not  re-dissolv^e  entirely  in  the  sulphuric  acid  ; 
for  this  reason  the  oil  always  remains  very  opake,  and 
neither  rises  nor  is  precipitated.  It  may  readily  be  con- 
ceived, that  too  large  a  quantity  of  sulphuric  acid  must  not 
be  added.  M.  Vauquelin  does  not  know  whether  this  be 
iexactlv  the  process,  but  by  following  it  he  has  been  able 
to  obtain  a  similar  liquid,  which  possesses  the  same  pro- 
perties. 

MISCELLANEOUS. 

A  knowledge  of  one  of  the  most  fertile  countries  of 
£urope  has  long  been  prevented  by  the  inaccuracy  of  the 
charts  and  topographical  descriptions.  A  society  of  en- 
gineers, at  the  head  of  which  is  don  Salvador  de  Ximenes, 
is  about  to  remove  this  defect.  They  are  now  employed, 
under  the  auspices  of  the  government,  to  draw  up  plans 
bf  the  principal  towns  of  Spain,  and  to  prepare  a  general 
chart  of  the  whole  kingdom. 

The  learned  will  recollect  the  notice  taken  of  the  Ig72is 
Grcecus,  in  a  letter  from  friar  Bacon  to  the  celebrated 
Matthew  of  Paris.  M.  le  Baron  d'Archin,  the  librarian  of 
the  elector  of  Bavaria,  has  discovered  an  old  Latin  manu- 
script of  the  13th  century,  which  not  only  imparts  the 
secret,  which  was  supposed  to  be  lost  for  ever,  but  speaks 
of  a  composition  similar  feo  the  gunpowder  now  prepared. 
Aa  account  of  it  will  be  soon  published;  but  if  we  might 
hazard  a  conjecture  on  the  subject,  it  Wouldappear,  that  this 
manuscript  was  a  part  of  the  correspondence  between  the 
two  extraordinary  ecclesiastics  we  have  named,  of  Oxford 
and  Paris. 

A  person  at  Petersburgh  is  in  possession  of  a  manuscript 
in  the  Russian  language,  written  as  early  as  A.  D.  1066. 
It  is  adorned  with  some  beautiful  miniatures,  executed  by 
Grecian  artists.  The  proprietor  has  refused  20,000  rubles 
for  this  valuable  relic ;  and  it  will  be  a  curious  fact,  if, 
from  such  a  source  of  information,  it  should  be  discovered 
that  Russia,  the  history  of  which  seems  to  have  been  in- 
volved in  impenetrable  darkness,  should,  at  the  period  ad- 
verted to,  have  been  the  most  accomplished  and  enlightened 
nation  of  Europe.  Some  additional  light  on  that  country- 
is  expected  to  be  derived  from  the  cabinet  of  M.  Bausse,  at 
the  university  of  Moscow,  The  first  division  of  that  col- 
^  lection 
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Irctinn  consist?  of  medals  struck  in  honoiii'  of  the  C7,ar?^  with 
the  Icoends  cither  in  the  Russian  nr  Tartarian  tongues.  Most 
of  them  arc  in  silverj  and  of  an  oval  form. 

STATISTICS. 

In  the  course  of  the  vcar  1803  the  births  at  Petersburgh 
were  3636  males  and  3289  females,  in  all  0{)25  children,  of 
whom  339  were  born  out  of  wedlock,  ^"^1  10  were  stillborn. 
The  deaths  were  45  78  males  and  5014  females,  in  all  9622. 
Among  this  number  were  1515  boys,  and  1294  girls,  of 
whom  1800  died  before  their  third  year,  204  had  attained 
to  the  age  of  eighty,  36  to  ninety,  and  1  to  a  hundred.  It 
was  observed  that  the  greatest  number  of  deaths  took  place 
in  the  months  of  Auojust  and  December,  and  that  there 
were  very  few  in  April  and  September.  The  number  of 
marriajxes  was  130O;  of  these  1042  were  between  young 
persons  wb,o  had  never  before  entered  into  the  state  of  ma- 
fiimony;  II 7  between  young  men  and  widows;  1 16  be- 
tween widowers  and  young  women  ;  7  7  between  widowers 
cud  widows,  and  8  after  divorces.  It  has  been  remarked 
also,  that  in  this  eltv  the  two  first  years  of  life  are  more 
tiangcrous  to  bovs  tlian  to  girls,  so  that  in  the  course  of 
that  period  the  proportion  has  been  five  males  for  one  fe- 
male. The  births  tliis  vear  were  763  fewer  than  in  1802^ 
those  of  illeiritlnuite  children  were  greater  by  93,  and  the 
nunibcr  of  the  marriages  was  less  by  70. 

The  following  comparative  statement  of  the  present  po- 
pulation of  some  of  the  principal  cities  of  Europe,  is  ex- 
tracted from  a  paper  lately  read  before  the  academy  of 
sciences  at  Berlin,  by  M.  Langhans,  director  of  buildings 
to  his  1^-ussian  majesty. 

According  to  the  author's  researches,  Berlin  occupies  a 
Surh'.cc  of  731S32  square  perches,  and  contains  173652  in- 
habitants, and  6184  houses;  London  1176S72  square 
perches,  1035000  inhabitants,  25000  houses*;  Paris 
1601644  square  perches,  700000 inhabitants,  24000 houses; 
Petersburgh  2112668  square  perches,  223000  inhabitants, 
5000  houses ;  Vienna  89-1448  scpiare  perches,  250000  in- 
habitants, 5000  houses;  Amsterdam  460832  square  perches, 
£50000    inhabitants,    7000   houses  ;    Stockholm   463 SSO 

*  According  to  the  population  abstract  prcpired  in  i?oi  by  act  of  pai- 
lamcnt,  the  inhabitanis  of  London  and  VVc-tminstcr  amount  to  864.1<;4S, 
tfie  inh.ibirtd  liouscs  to  izuag,  and  tbc  uniiThabited  lionses  to  <:i*s5. 
Of  the  houses,  146^7  inhibited,  aud  ioSS  uniiihabittd,  are  not  within; 
the  Lui»  of  iQuxtJity.     EiilT. 
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square  perches,    7960O  inhabitant?,    5030  houses  ;    Rome 
515S62  square  perches,   163000  inhabitants. 

It  resuhs  from  this  calculation,  if  correct,  that  of  all  the 
above  cities  Petersburgh  occupies  the  largest  surface ;  but 
in  proportion  to  its  extent  has  the  fewest  houses  and  inha- 
bitants. Each  individual  occupies  at  Berlin  nearlv  four 
square  perches,  at  Paris  two,  at  London  one  and  a  half,  at 
Petersburgh  nine,  at  Vienna  three,  at  Amsterdam  two,  at 
Stockholm  live,  and  at  Rome  three. 

TOADS    IX    STONES. 

A  foreign  journal  states  that,  at  Hcllongcs,  in  the  canton 
of  Thullen,  department  of  Jemappe,  a  living  toad  was  latelv 
found  inclosed  in  a  vein  of  pit  coal  between  two  mass.-^s  of 
rock  600  feet  below  the  surface.  It  was  eighteen  inches 
long,  and  was  found  alive,  but  died  as  soon  as  exposed  to 
the  air. 

LIST  OF   PATENTS  FOR  IXVEXTIOXS, 

IVIiich  have  passed  the   Signet  Office,  from  September  24, 
to  October  24,  1804. 

To  Samuel  Caldwell,  of  Hathern,  in  the  county  of  Lei- 
cester, frame-smith,  and  John  Heathcote,  late  of  the  town 
and  countv  of  Nottingham,  frame-setter-up,  for  their  inven- 
tion of  some  new  machinery  and  apparatus  to  he  attached  or 
annexed  to  certain  frames  or  machines  called  or  known  bv 
the  name  of  warp  frames,  w  herebv  these  frames  will  w  ork, 
make,  or  manufacture,  all  kinds  of  thread  lace. 

To  Thomas  Noon,  of  Burton-upon-Trent,  in  the  county 
of  Stafford,  watchmaker,  for  a  new  thrashing  machine  with 
loose  beaters. 

To  Samuel  Bennet,  of  Sheffield,  in  the  county  of  York, 
cutler,  for  a  mode  of  making  or  casting  razors  in  a  new  and 
improved  form. 

To  Robert  Barber,  of  B.lborough,  in  the  countv  of  Not- 
tingham, gentleman,  for  some  new  and  improved  modes  of 
making  and  shaping  stockings  and  pieces,  and  also  some 
new  and  improved  kinds  of  stocking-stitch  and  warp-work 
applicable  to  various  purposes. 

To  James  Barret,  of  Saffron-Walden,  in  the  countv  of 
Essex,  smith  and  ironmonger,  for  an  improvement  in  the 
construction  of  malt-kilns,  so  as  to  prevent  damage  from 
fire,  and  to  save  fuel  in  the  drying  of  malt. 

To  Jacob  Buffington,  of  the  city  of  Bristol,  gentleman, 
for  a  new  method  of  straining  or  stretching  (technically 
called  habiting)  all  kinds  of  woollen  cloth  fo(  cropping  or 
shearing,  and  for  straining  all  other  kinds  of  piece  goods. 

METEORO- 
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•  By  Mr.  Carey,  of  the  Strand, 
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XV.  Letter  from  Dr.  Mitchill,  of  Ntw-Yorhy  Represen- 
tative in  Congress,  <^c.  to  Bexjamin  Mosely,  M.  D. 
&c.  contuining  some  interesting  Particulars  in  the  History 
t>f  Muriate  of  Soda  ^. 

New- York,  ist  July,  1834. 

-1  HERE  has  been  an  opinion  propagated  of  late,  that  sea- 
salt  taken  with  food  is  injurious  to  animal  life.  It  is  pre- 
tended that  when  used  as  an  article  of  diet  it  acts  merely  as  a 
stimulus,  without  aflbrding  any  nourishment.  A  fossil  and 
unnatural  substance  received  into  the  stomach  must,  it  is  as- 
serted, be  productive  of  debility  and  disease.  The  emplov- 
ment  of  it  has  been  ascribed  to  caprice,  and  scur\'y  and 
scrophula  are  alleged  to  be  the  consequences  of  an  habitual 
indulgence  in  it. 

There  is  strong  reason  to  doubt  the  correctness  of  this 
doctrine.  The  universal  and  instinctive  appeti:e  of  man  for 
salt  seems  rather  to  arise  from  a  constitutional  want ;  and 
the  supplying  of  this  want,  in  a  moderate  degree,  appears  to 
be  conducive  to  his  well-being.  Instead  of  receivmo-  salt 
into  the  stomach  through  mere  whim,  mankind  are  go- 
verned, in  mingling  it  with  their  food,  by  a  steadv  and 
wholesome  principle.  But  lest  some  ambiguity  should  beset 
this  inquiry  if  the  human  species  were  alone  attended  to,  it 
will  be  easy  to  adduce  arguments  from  the  histon,''  of  brute 
animals  in  favour  of  the  friendly  operation  of  salt  upon 
their  living  bodies.  And  if  these  creatures,  who  eat  it 
through  instinct,  and  not  by  caprice,  are  benefited  by  it, 
there  will  be  thence  derived  a  close  analogy  to  evince  its 
wholesome  operation  upon  man. 

Among  nations  who  live  near  the  ocean,  where  common 
salt  is  plentiful,  and  where  the  atmosphere  is  charged  with 
its  briny  particles,  much  is  indeed  known  of  it  as  an  article 
of  manufacture.  Bv  them  its  history,  as  a  subject  of  com- 
merce, is  well  understood.  So  likewise  the  method  of 
taxing  it,  for  the  purpose  of  raising  revenue,  has  been  pur- 
sued to  a  great  length  ;  and  chemists  have  laboured  to  de- 
compose it  economically  by  a  variety  of  torturing  processes. 

But  there  are  some  facts  concerning  the  muriate  of  soda 
which  are  afforded  only  bv  countries  that  are  situated  far 
from  the  ocean,  and  containing  very  few^  springs,  mines,  or 
mountains  of  salt.  Where  this  material  does  not  abound  in 
the  earth  or  the  waters,  and  where,   of  course,  the  neigh- 

*  Communicated  by  the  Author. 
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bourlng  atmosphere  is  in  no  degree  imprcgnaled  with  It,  a 
uiiniberof  facts  occur  concerning  the  eagcnicps  with  which 
wild  and  domesticated  animals  devour  this  refreshing  ma- 
terial. 

Wherever,  by  an  indulgent  provision  of  nature,  the  mu- 
riate of  soda  is  found  in  the  soil  of  the  interior  parts  ot 
North  America,  thither  thev.  ild  beasts  of  the  forests  are 
invited,  by  its  difiiisivc  and  savoury  qualities,  to  regale 
themselves.  Tlic  volatilitv  and  odour  of  salt  in  the  atmo- 
sphere is  such,  that  a  man  travelling  from  the  interior  country 
toward  the  sea-coast,  can  very  distinctly  smell  the  saline 
impregnation  at  a  considerable  distance.  It  is  believed  upon 
the  strongest  grounds  that  brute  animals  are  affected  by  a 
similar  sensation.  But  such  of  them  as  pass  their  lives  in  a 
maritime  air,  become  soon  insensible  of  the  salt  which  sur- 
rounds them,  although  thev  are  ap])arently  imbibing  it  in 
considerable  quantity.  In  islands  and  regions  along  the 
ocean,  this  process  of  absorption,  whereby  salt  as  well  as 
water  is  taken  into  the  constitution,  seems  to  be  conti- 
imallv  going  on.  'i'liev,  tlierefore,  who  make  observations 
and  experiments  in  a  maritime  atmosphere,  would  do  well 
in  their  publications  to  make  too  some  allowance  for  the 
muriatic  tincture  of  it. 

'J'he  spots  of  the  inland  country  where  salt  exists,  either 
In  the  soil  or  the  springs,  arc  frequented,  as  was  observed, 
bv  the  beasts  of  the  forests.  Th.cy  apply  their  tongues  to 
the  earth  so  impregnated,  and  gather  as  much  as  will  supply 
their  wants.  The  spots  thus  resorted  to  are  called  licks  or 
iicking-p/aces.  Some  of  these //ti'v  are  dry ;  but  the  greater 
number  is  moist,  the  water  either  slowlv  oozing  out,  or 
bursting  forth  in  springs.  Both  the  earth  and  the  waters 
are  charged  with  dift'erent  quantities  of  salt,  from  the  most 
trifling  portion  that  the  acute  taste  of  a  wild  creature  can 
disiiuiiuish,  to  an  impregnation  of  greater  strength,  and 
even  to  a  tolerablv  strong  brine. 

'J'he  animals  which  frequent  these  lids,  for  the  purpose 
of  salting  themselves,  are  deer,  elk,  and  bison  (miscalled 
the  buffalo).  Their  bones  are  frequently  found  in  the 
muddy  and  wet  places  around  or  near  them.  It  is  not 
known  that  carnivorous  beasts,  such  as  wolves,  panthers, 
or  wild  cats,  ever  visit  the  licks  for  th^e  purpose  of  regaling 
themselves  with  salt ;  their  only  olijectis  to  seek  prev  among 
the  creatures  who  go  there  for  that  purpose :  and  to  the  de- 
struction of  the  weaker  graminivorous  brutes  by  the  more 
ferocious  ones  who  devour  flesh.,  is  to  be  ascribed  a  part  of 
tlie  collection  or  siratum  of  broken  skeletons  which  abound 
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thereabout  on  the  surface  of  the  ground  and  below.  And 
the  reason  why  the  beasts  of  prey  have  so  htile  appetite  for 
the  muriate  of  soda  seems  to  be,  that  ihey  obtain  a  substitute 
for  it  in  the  phosphate  of  liuic, which  constitutes  a  principal 
part  of  the  bones  of  the  animals  they  feed  upon.  For  it  is 
remarkable,  that  flesh-eating  quadrupeds  cranch  and  swal- 
low much  of  the  bony  as  well  as  of  the  soft  parts  of  their 
prey.  The  alkaline  quality  of  the  lime  thus  appears  to  pro- 
duce a  salutary  eftect  in  their  stomachs  and  intestines,  equi- 
valent to  the  operation  of  the  soda  in  such  creatures  as  are 
nourished  by  vegetable  food.  A  wolf  does"  not  content  him- 
self with  devouring  the  flesh,  blood,  and  entrails  of  the 
sheep;  his  repast  is  not  complete  unless  he  gorges  himself 
with  the  principal  part  of  the  bones  too  :  but  the  harder  and 
larger  bones  of  deer,  elk,  and  bison,  are  often  left  uncon- 
sumed  by  the  wolf;  and  therefore  remain  to  undergo  disor- 
ganization i;i  the  common  way. 

The  appetite  of  these  creature^  for  the  muriate  of  soda  is 
so  strong,  that  when  they  are  obliged  to  lick  a  great  quan- 
tity of  earth  to  obtain  a  trifling  proportion  of  salt,  thev  re- 
ceive more  injury  from  the  former  than  benefit  from  the 
latter;  their  health  suffers;  and  the  infirmity  under  which 
they  labour  is  to  be  ascribed  to  dirt-eating.  It  is  believed 
that  wild  animals  have  often  been  killed  bv  finding  a  plenty 
of  salt  water  at  the  licks,  and  swilling  it  down  too  greedily; 
as  domestic  animals  have  been  often  known  to  die  in  con- 
sequence of  taking  suddenly  an  over-dose  of  salt.  Rushing 
from  the  pasturing- and  browsing-places  to  the  saline  waters, 
and  feeling  an  ungovernable  relish  for  them,  the  deer,  elk 
and  bison  are  supposed  frequcntlv  to  have  drunk  themselves 
to  death.  To  this  cause  is  another  portion  of  these  bony 
relics  at  the  licks  to  be  ascribed. 

The  facts  are  well  remembered,  that  at  the  BJ:ie~Licks  In 
Kentucky,  where  the  Vv'ater  had  a  more  than  common  por- 
tion of  salt  dissolved  in  it,  the  resort  of  wild  creatures  was 
so  great  when  that  region  was  first  visited  by  white  men, 
that  the  immediate  vicinity  of  the  lick  was  trodden  to  mud, 
and  resembled  a  vast  clay-pit  where  mortar  is  prepared  for 
the  brick -makers  ;  such  was  the  innumerable  crowd  pressing 
and  circling  round  and  round  to  get  an  opportunity  of 
tasting.  Some  of  the  weaker  of  these  have  been  trampled 
under  the  feet  of  the  stouter,  and  killed  on  the  spot.  j\Jany 
more  have  been  arrested  in  the  mire  of  their  own  making; 
and,  with  their  legs  surrounded  by  the  deep  and  stiff'  mud, 
they  have  strained  and  wallowed  until  they  died.  These  are 
other  causes   of   the  abundance   of  bones,    especially   of 
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bisons,  which  arc  discovered  under  ground  thereabout.  Tli(5 
resort  was  so  nuniciou?,  that  for  a  space  of  nearly  two  miles 
across  there  was  not  a  single  herb  or  plant  to  be  seen.  Like 
other  yards  or  places  much  frequented  by  cuttle,  every  green 
thing,  even  the  forest  trees,  had  been  destroyed.  Beyond 
this  spacious  area  the  roots  of  many  trees  had  been  laid 
bare  and  bruiicd  bv  the  stampings  of  their  feet,  as  happens 
at  the  posts  and  sheds  where  horses  arc  tied  and  torniented 
bv  flics.  80  long  continued  and  incessant  had  been  the 
treading,  scraping,  and  stamping,  that  many  of  these 
trees,  undermined  at  their  roots,  had  been  blown  down  ; 
and  for  several  miles  around  this  great  place  of  rendezvous, 
all  the  herbage  and  shrubbery  had  been  cropped  oft"  and 
eaten  av^ay. 

The  bones  of  the  unknown,  and  probably  extinct,  species 
of  elephant,  called  the  mammoth,  have  been  found  plen- 
tifully at  the  Inks.  The  death  of  so  many  of  those  huge 
Creatures  in  the  neighbourhood  of  the  Salines  is  a  subject 
of  warious  conjecture  : — thev  might  have  travelled  to  those 
spots  for  the  purpose  of  salting  themselves,  like  other  herbi- 
vorous animals  ;  and  when  there,  they  might  have  been  de- 
stroyed by  mean.- similar  to  those  which  proved  fatal  to  the 
smaller  beasts  ;  such  as  drinking  exccs^ivelv  of  the  salt 
water,  dirt-eating,  destruction  by  their  natural  enemies,  or 
getting  bemircd  and  cast  in  the  mud-holes  and  sloughs.  It  is 
probably  owing  to  a  conjunction  of  all  these  causes  that 
this  extraordinary  race  of  quadrupeds  has  disappeared  from 
the  land  of  the  living.  The  occurrence  of  so  many  elephan- 
tine bones  near  Newburgh  in  New-York,  at  the  bottom  of 
marle-pits,  orives  countenance  to  the  supposition  that  the 
mammoths  expired  in  the  mire  of  the  places  to  which  they 
went  for  drink. 

But  the  muriate  of  soda  is  sought  and  devoured  with 
equal  eagerness  by  tame  animals  as  by  wild  ones.  Neat 
cattle,  sheep,  and  horses,  are  remarkahlv  lond  of  it  j  and 
it  is  even  relished,  though  in  an  inferior  degree,  by  swine. 
Those  creatures,  however,  it  must  be  remembered,  when 
thev  live  near  the  sea-coasts  and  in  insular  situations,  im- 
mergcd  in  a  saline  maritime  atmosphere,  do  not  acquire  a 
very  keen  relish  for  salt.  It  seems,  as  was  before  hinted, 
that  their  bodies  inhaled  it  from  the  air,  which  is  knov.ii 
frequently  to  contain  so  much  of  it  as  to  bedew  the  leaves 
of  trees,  and  the  blades  of  grass,  with  a  briny  sprinkling. 
They  may  thus  take  it  in  with  their  food  as  they  graze  on  the 
uplands,  and  more  particularly  when  tlicy  are  fed  with  salt 
fodder, 
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In  the  interior  parts  of  the  American  continent  where 
salt  is  scarce,  or  does  not  exist  naturally  at  all,  and  where 
no  saline  quality  is  imparted  to  the  atmosphere  by  the  lakes 
of  fresh  water,  the  condition  of  domestic  animals  is  very 
different;  they  pine  for  want  of  this  stimulus,  and  their 
suiiering  and  leanness  are  not  con  lined  to  such  kine,  sheep 
and  horses  as  may  have  been  carried  thither  from  the  neigh- 
bourhood of  the  ocean,  but  obtain  in  those  which  have 
been  raised  in  inland  situations,  and  have  never  been  ac- 
customed to  the  influence  of  a  maritime  atmosphere. 

Thus  this  appetite  for  salt  would  appear  to  be  instinctive; 
and  from  the  following  facts  it  can  scarcely  be  denied  to  be 
high!}-  nourishing  and  wholesome,  whatever  speculative 
men  who  live  and  write  near  the  ocean  may  allege  to  the 
contrarv. 

Experience  has  proved  that  cows  do  not  give  so  much 
milk  when  they  are  denied  an  allowance  of  salt  as  when 
thev  are  supplied  with  a  due  proportion  of  it.  This  is  so 
notorious,  that  the  wnves  of  farmers  who  keep  dairies  can 
discover,  by  the  lessening  of  the  quantity  of  milk,  that  the 
cows  are  in  want  of  salt ;  and  this  shrinking  takes  place 
merely  from  the  withholding  of  the  salt,  although  the  water- 
pasture  and  other  circumstances  should  remain  the  same. 

Xot  only  does  the  milk  of  cows  vary  in  quantity,  but 
undergoes  a  change  in  quality,  by  the  operation  of  salt  on 
their  constitutions.  The  milk  is  thereby  rendered  more  apt 
to  curdle;  less  cream  rises  on  its  surface;  and  it  is  better 
adapted  to  the  making  of  cheese.  The  cheese-makers  of 
the  interior  countrv  find  that  the  salting  their  cows  is  an 
important  matter  in  the  dairy  process;  and  it  has  been  sup- 
posed that  insular  situations,  such  as  Block-Island,  Great 
Britain,  Sec.  8cc.  were  indebted  for  the  excellence  of  their 
cheese,  partly  to  the  saline  quality  of  their  atmosphere. 

The  calves  of  cow^s  treated  with  muriate  of  soda  are  better 
nourished  and  more  thrifty  on  that  account.  It  is  suffi- 
ciently understood  that  they  make  a  more  vigorous  and  hand- 
some stock. 

So  much  for  salt  as  respects  the  dain.'. — Its  effects  are 
scarcely  less  considerable  in  fattening  oxen  and  other  neat 
cattle,  and  preparing  them  for  the  butcher.  Without  salt, 
give  I  hem  as  much  hay,  pasture,  and  grain,  as  you  please, 
and  tliey  remain  meagre  and  unthrifty.  To  make  the  fat  ac- 
cumulate in  them,  and  to  give  them  plumpness  and  rotun- 
dity, it  is  necessary  to  treat  them  with  muriate  of  soda.  Its 
operation  is  so  beneficial,  as  well  to  rew  ard  the  owner  for  his 
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expcn?e  and  trouble.     Stall-fed  oxen  require  salt  once  at 
least  in  two  or  three  days  in  the  state  of  Vermont. 

The  usefulness,  yea  even  the  necessity  of  salt  for  domes- 
tic animals  is  so  great  and  so  universally  acknowledged, 
that  every  farmer  livino;  reniole  from  the  saline  effluvia  of 
the  ocean  finds  it  to  his  interest  to  purchase  a  quota  of  salt 
for  each  head  of  stock  that  he  possesses,  and  to  incur  con- 
siderable annual  expense  for  that  purpose.  And  this  article 
is  found  to  be  almost  as  nuich  \\  anted  by  the  brute  ani- 
of  the  plantation  as  by  the  human  beings  of  the  house- 
hold. 

The  greediness  of  these  domesticated  creatures  for  salt  is 
such,  that  uhen  it  has  been  withheld  from  them  a  longer 
time  than  usual,  they  can  smell  it  from  the  hand  or  pocket 
of  a  person  who  enters  a  field,  to  a  considerable  distance: 
they  crowd  round  him  with  such  earnestness  as  sometimes 
to  put  him  in  danger  of  being  pushed  and  trampled  down, 
or  of  having  his  clothes  torn  off  his  back.  They  lick  the 
dust  that  is  tinctured  with  the  most  trifling  particles  of  salt, 
and  gnaw  and  devour  clothes,  leather,  and  every  thing 
whatever  that  contains  the  minutest  portion  of  it.  And  in 
case  there  should  be  no  sea-salt,  they  will  greedily  regale 
themselves  with  the  saline  remnant  of  potash  and  soda  ad- 
hering to  goods  that  have  been  soaked  in  ley,  or  washed 
with  soap;  in  this  respect  manifesting  an  appetite  similar 
to  that  of  the  human  species,  w  ho,  both  in  America  and 
Asia,  employ  vegetable  ashes  as  a  condiment  for  their  food, 
when  thev  are  unable  toget  a  supply  of  common  salt. — See 
IMedical  Repository,  vol.  vi.  p.  330,  and  Philosophical 
JSIagazinc,  number  Ixv.  p.  18. 

If  it  should  be  demanded  \\  hat  is  the  final  cause  of  this 
unconquerable  desire  for  salt,  it  might  be  replied  that,  be- 
sides stimulating  the  nioulh  and  alimentary  canal,  salt  evi- 
dently acts  as  a  corrector  of  putretaction  upon  the  food  and 
fceces  therein  contained,  and  by  furnishing  a  supply  of  soda  to 
preserve  the  bile  in  an  alkaline  and  antiseptic  condition.  In 
my  theory  of  the  operation  of  common  salt  in  preserving 
animal  flesh  (Med.  Rcpos.  vol.  ii.  p.  210),  I  have  sup- 
posed that  both  the  meat  and  the  salt  may  undergo  a  de- 
composition. When  this  happens,  the  corrupting  meat 
sometimes  forms  septic  acid.  This  product  of  putrefac- 
tion decomposes  the  salt,  in  consequence  of  a  strong  attrac- 
tion for  its  alkaline  basis,  soda,  and  forms  a  septite  of  soda; 
while  the  disengaged  muriatic  acid  combines  with  the  beef, 
multonj  or  whatever  it  may  be,  and  forms  a  muriate  of 
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meat.  Thus  the  septic  acid,  which  is  a  nauseous  and  un- 
hcahhv  thing,  is  neutralized,  and  the  muriatic  acid,  which 
is  savourvand  wholesome,  is  subslituted  in  its  place. 

So  likewise,  as  experiments  have  shown  that  the  gall  of 
even  herbivorous  and  graminivorous  animals  contains  soda, 
there  is  an  easy  method  of  cxphiining  whence  that  peculiar 
fluid  gets  its  alkali.  Either  the  liver  must  be  a  manufactory 
of  soda,  from  itsconstituent  atoms  or  ingredients,  or  it  must 
be  an  organ  separating  and  collecting  that  alkali  from  the 
blood.  The  latter  is  the  easier  conjecture;  and  probably,  as 
the  appetite  for  salt  supplies  the  blood  with  a  sufficiency  of 
that  material,  one  of  the  functions  of  the  great  biliary  gland 
may  be,  to  decompound  as  much  of  it  as  is  necessary  to 
constitute  an  alkalescent,  antiputrescent  and  heahhy  bile. 
The  learned  and  ingenious  works  vou  sent  me  have  afforded 
me  much  instruction;  and  I  am  highlv  pleased  with  the 
free  and  liberal  remarks  on  pestilential  distempers  which 
your  letter  contained.  As  the  origin  of  those  calamitous  oc- 
currences can  only  be  well  understood  by  a;tending  to  the 
histoiy  and  effects  of  alkalies,  you  will  instantly  perceive 
the  reason  why  I  have  written  vou  so  long  an  epistle  on  that 
neutral  compound,  which  is  formed  by  the  union  of  one  of 
ihera  with  the  muriatic  acid. 

Yours  truly,  Sec. 


XM.  Biographical  Memoirs  c/ Peter  Francis  Bernier, 
ivho  accojnpanied  Capt.  Baudin,  as  Astronomer ^  on  his 
Voyage  of  Diicovery .    By  L<,\laxde. 

jL  .  F.  Bervier  was  born  at  Rochelle,  on  the  IQth  of  No- 
vember 1779.  His  father,  who  had  lost  his  place, — that  of 
an  intendant, — did  every  thing  in  his  power  to  prevent  the 
education  of  his  son  from  being  neglected.  During  seven 
years  he  kept  him  under  the  care  of  a  master,  who  dis- 
charged his  task  so  well  that  his  pupil,  when  he  attained  to 
his  fourteenth  year,  had  made  considerable  progress  in  Latin 
and  other  branches  of  study.  He  procured  for  him  also 
private  ins'^ructors  in  the  mathematics  and  music.  His 
friend  Ingres,  who  was  afterwards  a  distinguished  pupil  of 
David,  taught  him  drawing.  In  his  literary  pursuits  and 
recreations  he  soon  displayed  a  manly  character,  and  asso- 
ciated only  with  young  men  fond  of  knowledge,  with  whom 
he  conversed  on  subjects  of  science.  In  his  fifteenth  year 
he  delivered  an  oration,  in  a  public  assembly,  on  filial  piety, 
which  was  written  with  so  much  interest  and  feeling  that  it 
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was  received  with  universal  approbation.  To  avoid  being 
a  burthen  to  his  parents,  he  cngaiied  hinjsclf  with  an  attor- 
ney; but  a  decided  attachment  to  the  inuthoniai'cs  induced 
him  to  employ  the  whole  of  his  leisure  on  the  study  ot  them, 
and  to  expend  all  the  money  he  earned  in  the  purchase  of 
mathematical  books.  He  learned  also  the  Italian,  and  the 
art  of  stenography.  Fortunatclv  he  found  in  Due  la  Cha- 
pc'lle  of  Montauban  a  distinguished  patron,  who  was  able  to 
assist  him  both  by  his  talents  and  property.  The  Abridg- 
ment of  Lalande's  Astronomy,  u  hich  he  obtained  from  this 
friend,  caused  in  his  mind  such  a  taste  for  astronomy  that 
Due  la  Chapelle  gave  him  admission  to  his  library  and 
observatory.  Nothing  iTiore  was  wanting  to  make  him 
devote  himself  entirely  to  that  science.  In  a  short  time  he 
made  himself  acquainted  with  astronomical  calculations ; 
and,  after  a  lit'Je  practice  at  the  observatorv,  Due  la  Cha- 
pelle found  his  observations  so  accurate  that  he  intrust- 
ed him  with  the  use  of  his  best  insivuments.  On  the  '26th 
of  April  1797  he  transmitted  to  Lalande  the  result  of  his 
first  observations  and  calculations,  some  of  which  were 
published  in  the  Connoissance  des  Terns  for  the  year  11. 
As  the  confined  state  of  his  finances,  however,  did  not  per- 
mit him  to  bestow  his  whole  time  on  astronomy,  and  as  his 
parents  founded  all  the  hopes  of  their  declining  years  on  his 
talents  and  affection,  he  resolved  to  oBcr  himself  as  a  can- 
didate for  the  polvtechnic  school.  For  this  purpose  he 
repaired,  at  the  appointed  time,  to  Toulouse,  and  wasexa-r 
mmed  bv  Monge  on  the  l6th  of  October  1797.  Soon  after 
Lalande  invited  him  to  Paris,  where  he  arrived  on  the  31st 
of  January-  1800,  and  now  became  a  complete  votary  of 
astronomy,  so  that  Lalande  hoped  to  obtain  him  as  a  new 
assistant.  The  preparations  then  making,  howe\er,  for  a 
voyage  of  discovery  presented  to  his  desire  of  distinguishing 
and  making  himself  known  so  captivating  a  field,  that,  with 
the  concurrence  of  his  parents,  he  resolved  to  take  advantage 
of  it.  On  the  22d  of  September  he  proceeded  to  Havre, 
and  on  the  19th  of  October  the  expedition  sailed.  During 
the  first  davs  alter  being  at  sea,  M.  J'crnier  was  exceedingly 
sick;  hut  in  a  letter,  dated  from  Teneriffe  on  the  2d  of 
November,  he  announced  that  he  no  longer  felt  anv  incon- 
venience from  the  motion  of  the  ship.  When  he  arrived  at 
Timor,  he  sent  home  a  second  letter,  dated  October  14th, 
I'iO].  He  had  alreadv  accustomed  himself  so  much  to 
observing  on  board  ship,  that  he  was  certain  of  the  longitude 
to  ten  minutes;  and  after  a  stay  of  three  weeks  on  that 
island,  he  was  able  to  determine  it  within  nearly  a  minute. 

He 
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He  examined  the  nature  of  refraction,  and  hoped  to  be  able 
one  day,  in  the  north,  to  solve  all  those  doubts  which  arc 
still  entertained  respecting  it.  He  endeavoured  to  improve 
all  those  instruments  used  at  sea;  made  observations  on 
magnetism,  the  northern  lights^  the  flux  and  reflux  of  the 
sea;  and,  that  he  might  observe  with  more  convenience,  he 
caused  a  tent  to  be  erected  on  the  shore.  He  wrote  also  a 
vocabulary  of  the  language  of  Timor,  from  which  it  appears 
that  the  inhabitants  styled  Bonaparte  the  Great  Son  of  tlw 
Crocodile.  Berthoud's  marine  time-keepers  were  of  great 
use  to  him  :  in  a  letter  which  he  wrote  to  Lalande,  at  Port 
Jackson,  he  said — "  These  time -keepers  are  wonderfully 
accurate  and  regular ;  assure  that  admirable  artist  of  my 
esteem  and  respect." 

The  expedition  sailed  from  the  Isle  of  France  on  the  25th 
of  AprillSOl.  On  the  -29th  of  May  they  got  sight  of  the 
coast  of  New  Holland,  opposite  to  Cape  Lewin  in  the 
south-west.  They  ran  down  the  coast  for  four  hun- 
dred leagues,  landing  at  the  most  important  points,  and 
determined  the  Bays  of  the  Geographer  and  of  Seals;  but, 
in  consequence  of  the  scarcity  of  water  and  fresh  ptovisloris, 
were  obliged  to  return  to  Timor,  where  they  arrived  on  the 
23d  of  August,  ISO  I.  On  the  14th  of  November  they 
proceeded  again  for  New  Holland.  ''  Here  I  saw,  for  the 
first  time,"  says  Bernier,  in  a  letter  to  Lalande,  dated 
November  17th,  ISOl,  ^*  the  interesting  inhabitants  whom 
we  call  savages,  and  who  live  as  nearly  in  a  state  of  nature 
as  can  possibly  be  imagined  :  should  I  have  the  pleasure  of 
seeing  them  again,  I  shall  give  vou  some  account  of  their 
manners  and  customs.  I  was  a  witness  of  their  melancholy 
and  precarious  state  of  existence  ;  I  found  them  to  have  no 
shelter  against  the  heat  and  the  cold."  In  the  year  1802 
the  navigators  proceeded  to  the  south-east  part  of  Bassa's 
strait  and  Port  Jackson.  Bernier  observed  a  solar  eclipse 
on  the  4th  of  March,  an  eclipse  of  the  moon  on  the  IQth, 
and  the  transit  of  Mercury  over  the  sun's  disk.  On  theQth 
of  November,  captain  Flinders,  who  commanded  a  similar 
expedition  sent  out  by  the  British  government,  observed 
the  solar  eclipse  at  land,  on  the  south-west  coast,  at  lat, 
38"  48',  and  long.  53**  49',  reckoning  from  the  first  meri- 
dian; the  commencement  at  1''  12'  37",  the  end  at  3''  36' 
1  V.  On  the  south  coast  two  large  gulphs  v.  ere  explored. 
On  the  third  cruize,  they  sailed  from  Port  Jackson ;  com- 
pleted the  survey  of  the  south  coast;  proceeded  west,  and 
endeavoured  to  approach  the  north  coast,  which,  however, 
has  been  still  inaccessible.     Captain  Baudin  then  wished  to 
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\i«.il  Carpentaria,  but  was  prevented  by  a  south-eastern  gale, 
on  which  account  he  relumed  to  Timor.  Eernier,  who  had 
long  been  struggling  with  bad  health,  when  he  arrived  here 
found  himself  exceeding  weak;  he  was  seized  with  an  in- 
flammatory fever,  the  consequence  of  bad  weather;  vet  he 
agTiin  went  on  board  the  vessel  in  the  beginning  of  June, 
but  died  a  few  days  after.  His  death  is  a  real  loss  to  astro- 
nonu',  as  well  as  to  all  his  acquaintance.  Though  a  youth, 
lie  displayed  all  the  experience  and  reflection  of  niaturer 
years,  and  distinguished  himself  as  a  dutiful  son,  a  sincere 
friend,  and  an  useful  citizen. 


XVII.  Account  of  the  Voyage  undertaken  by  tlir  Spmilards  to 
ike  North- 1  Vest  Coast  ttf  America  in  the  Year  1792. 

[Continued  from  page  14.] 

Jl  he  writer  who  drew  up  the  account  of  this  expedition 
acknowledges  that  the  only  result  of  it  was,  to  ascertain,  in 
a  decisive  manner,  that  there  is  no  passage  into  the  Atlantic 
through  the  strait  of  Fuca.  But  this  navigation  must  in 
future  appear  as  useless  as  it  is  uninviting.  The  barren  and 
desolate  coasts  by  which  this  strait  is  bordered,  present  no- 
thinfT  that  can  induce  navigators  to  expose  themselves  to  the 
tlan^crs  of  a  Ion";  vovac;e,  throu<rh  narrow  channels  inter- 
spcrsed  with  quicksands  and  shoals.  The  philosopher  only, 
adds  he,  can  find  here  subjects  for  meditation,  when  he  be- 
holds a  soil  which  reminds  him  of  the  primitive  state  of  the 
globe,  and  tribes  still  far  removed  from  the  civilization  of 
Europe,  different  in  their  manners,  though  inhabiting 
ntarlv  the  same  climate,  though  devoted  bv  necessity  to  the 
*anf:e  kind  of  life,  and  having,  in  all  probability,  been  ex- 
posed to  none  of  those  revolutions  which  alter  the  type  of 
what  men  have  agreed  to  call  nature. 

Tlie  Spaniards  saw  them  in  too  fugitive  a  manner  to  as- 
certain whether  thev  differ  in  their  language  as  they  do  in 
other  things.  The  onlv  satisfactory  results  obtained  on  this 
point  relate  to  the  Indians  of  Xootka,  ^^  ith  whose  lan- 
guage they  made  themselves  pretty  well  acquainted.  A  man 
of  letters,  Don  Francisco  Mosino,  whoaccouipanied  cap- 
tain Don  Juan  dc  la  Bodega,  of  Ouadra,  resided  a  long  time 
among  these  Indians,  and  observed  them  with  attention.  It 
was  to  him  in  particular  that  the  Spanish  navigators  were 
indebted  for  the  details  which  they  at  length  resolved  to 
publish,  and  particularly  those  in  regard  to  the  language  of 
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Kootka.  According  to  Mosino,  this  idiom  is  the  harshest 
known;  it  abounds  with  consonants  and  sourdes  termina- 
tions: most  of  the  words  are  pronounced  with  a  strong  as- 
fiiration  at  the  cominencenient  and  in  the  middle.  The  fol- 
owing  examples  will  serve  to  give  some  idea  of  it : 


The  year 

A  young  woman 

An  old  woman 

An  ugly  woman 

A  beautiful  woman 

A  child 

An  old  man 

Lame  man 

The  beard 

The  hand 

The  thighs 

The  belly 

Sweet 

An  apple 

Smoke 

The  shoulder 

Sand 

A  flower 

A  dog 

To  throw 

To  swallevv^v . 

To  drink 

To  sweep 

To  sneeze 

To  sigh 

To  bite 

To  pour  out 

To-day 

To-morrow 

The  last 

Ahac  ammatce  sua 


Yachinic  shiiU. 

Ag-coatl. 

Mitouc-cloutzma, 

Pizonl-clouzjna, 

Tlovl-clouzma, 

Maetl-catzis. 

Moutovg  yacops. 

Quouils-zac-t/e. 

jipac-tzoutl. 

Conco2i-77iitzon. 

Apeso7ih-tatchi. 

Ic-tac-tlas. 

Hoptze-viach'itl. 

]Mou-mou-octl, 

Isk- cults. 

Inapatl. 
Morec-cou-metz^ 

Cdi-inatz. 
Aemitl. 

Huaschitl. 

Chtt-tzitl. 

Nec-tzitl. 

Hz-etzitl. 

Tmipex-chitL 

Hitl-tzitl. 

JMuchitle. 

Tzi-chitl. 

Tup- chit  I. 

Amies  t  la. 

Tlaeztztl. 

What  is  your  name? 


With  a  language  so  inharmonious,  manners  so  simple, 
and  so  little  progress  in  civilization,  it  may  readily  be  con- 
ceived, that  the  music  of  the  Indians  of  Nootka  must  be 
rude  and  artless :  they  are,  however,  fond  of  singing,  and 
all  their  concerts  are  vocal ;  their  concords  are  only  octaves, 
and  by  way  of  accompaniment,  their  singers  heat  time  on 
boards  with  the  first  solid  body  thev  can  find.  To  this  kind 
of  continued  bass  they  join  the  noise  of  a  sort  of  wooden 
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castanets.  Their  organs  are  not  snfficrently  delicate  to  relish 
cur  European  music;  sweetness  of  tone  in:=kcs  no  impres- 
sion on  their  senses  j  according  to  their  taste,  niusic,  to  be 
agreeable,  must  be  noisy  and  produced  by  great  eHbrts :  one 
ot  their  chiefs,  hearing  the  Spani;u'ds  play  on  their  instm- 
mcnts,  said  to  them,  '*  This  nu'sic cannot  affect  us;  it  is 
like  the  singing  ot  birds,  \vhich  recreates  the  car  with- 
out touching  the  heart."  Another  ridiculed  their  cadences, 
and  the  wjiole  of  their  music  in  whi -h  the  soft  languor  of 
flats  prevailed  ;  he  said  oi"  the  performer,  "  One  would  think 
he  were  §hivering  with  cold  ;"  and  to  the  singer  on  the  flat 
kej'-,  *'  He  sings  like  a  man  half  asleep." 

Their  b^H'?  are  a  kind  of  figured  combats,  in  which  they 
appear  aruicd  with  bows,  arrows,  and  fusees,  sometimes 
e'isguised  as  bears  and  stags,  or  covered  with  masks  and 
coarse  di.esses,  which  give  them  the  figure  of  aquatic  birds, 
larger  than  nature,  the  motions  of  which  they  endeavour  to 
imitate;  while  others  counterfeit  hunters  who  are  a\ atching 
for  and  pursuing  the  supposed  game.  At  other  tin)es  they 
dance  ballets,  the  pantomime  of  which,  too  easy  to  be  un- 
derstood, woujd  scandalize  the  least  scrupulous  European; 
some  of  these  ballets  are  so  obscene,  that  we  would  not  of- 
fend decency  bv  attempting  a  description  of  them. 

The  Indians  of  Nootka  have  different  confused  methods 
of  counting:  tbc  days  and  the  months.  Those  whose  minds 
are  more  cultivated  divide  the  year  into  fourteen  n^ontb.s,  of 
twenty  days  each,  adding  some  complementary  days  at  the 
end  of  each  njonth. 

In  general  all  these  people  announce  a  good  natural  dis- 
position; they  are  sensible  to  friendship,  and  susceptible  of 
cra'.itiide;  they  are  not  deficient  in  understanding;  they 
rcadilv  comprehend  what  one  intends  to  say  to  thc'-ji,  and 
they  invent  ingenious  methods  of  making  themselves  un- 
derstood. They  are  benevolent,  and  do  actions  of  kindness 
with  orcat  delicacv :  Macuina,  knowing  one  day  that  the 
Spanish  commandant  was  in  \\  ant  of  provisions,  sent  or- 
ders to  his  mischimis  to  give  him,  without  payment,  all  the 
fi^h  thcv  might  catch;  and  having  observed  that  the  Spa- 
niards could  not  easily  dispense  \\  ith  the  use  of  flesh,  he 
seat  them  a  stag  every  week.  He  was  never  more  assi- 
duous in  his  attention  to  them  than  when  he  saw  them  in 
want.  Quadra,  who  spent  a  whole  summer  with  Macuina, 
bestows  high  praise  on  the  kindness  of  this  chief,  and  the 
security  he  en)oved  both  from  him  and  his  people:  Macuina 
often  slept  soundly  in  the  alcove  of  the  Spanish  comman- 
dant, as  if  he  had  been  under  the  protection  of  a  friend  or  a 
2  brother. 
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brother.  When  anv  of  these  Indians  were  surprised  bv 
night  in  the  habitations  of  the  Spaniards,  thev  asked  for 
torclies  to  enable  them  to  return  to  their  huts,  and  sent  them 
p\inctuaiiy  back  the  next  day.  Their  fideUt\-  in  dischargiug 
their  promises  was  carried  to  the  most  scrupulous  rieiditv  : 
the  following  is  a  striking  proof  of  it : — one  of  their  chiefs, 
whom  the  editor  calls  prmee  Natzape,  had  asked  from  the 
Spaniards  plates  of  copper  and  other  articles  of  exchange, 
with  which  he  intended  to  procure  otter  skins  among  a  neigh- 
bouring tribe,  separated  by  an  arm  of  the  sea.  in  tlie  pas- 
sage his  canoe  foundered,  and  poor  Natzape  lost  his  wife, 
with  ev^erv  th;r.g  he  possessed,  and  all  iliat  he  had  bor- 
rowed. He  supported  his  niistortunes  with  wonderful  con- 
stancy ;  and  having  wept  for  his  companion  some  time, 
he  began  to  Vv  jrk  till  lie  had  paid  the  whole  of  wliat  he 
owed. 

The  Spanish  vessels  left  Nootka  on  the  31st  of  August 
\ld^,  to  explore  the  coast  from  the  strait  of  Fuca  as  far  as 
Monterey  and  Saint  Ela.-; ;  that  is  to  say,  for  the  space  of 
twenty-eighi  degi'ees.  The  Spaniards  seem  to  be  vcrv  well 
acquainted  with  all  this  part  of  America.  On  the  20th  of 
Septeniber  they  anchored  at  Monterey,  the  position  of 
which  they  had  accurately  determined  the  preceding  year,  in 
lat.  36^  35'  43 'y  and  long,  i  i5*'47'  50"  from  the  meridian  of 
Cadiz.  The  shore  of  Monterey,  besides  other  curiosities, 
contains  a  great  abundance  of  very  beautiful  shells,  known 
to  naturalists  by  the  name  of  aliofismyde;  they  are  found 
only  on  this  coast  and  on  that  of  New  Zealand;  some  of 
them  are  remarkably  large ;  the  index  and  thumb  of  both 
hands,  when  made  to  touch,  can  scarcely  comprehend  them. 
They  are  lined  on  the  inside  with  a  covering  of  mother-of-  ■ 
pearl,  veined  with  the  most  beautiful  azure. 

The  fort  of  Monterey,  which  is  the  principal  settlement 
of  New  California,  has  a  garrison  of  only  sixty-three  sol- 
diers, who,  for  want  of  tradesmen,  are  obliged  to  exercise 
all  kinds  of  mechanical  occupations.  A  law  which  cannot 
be  explained,  much  less  excused,  prevents  them  from  build- 
ing houses  and  cultivating  the  land.  Two  leagues  fron> 
Monterey  is  the  mission  of  San  Carlos,  which  has  effected 
a  kind  of  miracle,  by  civilizing  the  Indians  in  the  neiffh- 
hourhood.  This  is  one  service  more  rendered  by  religion  to 
mankind  ;  for  the  civilized  Indians  are  sensiblv  more  happy 
than  those  of  the  same  canton  who  continue  to  wander 
through  the  woods,  or  to  sail  about  at  random  in  their 
canoes.  Though  apparently  stupid,  they  are,  however, 
susceptible  of  instruction;   they  have  a  wonderful  d&xterity 
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in  attracting;  towards  them  and  killing  wild  beasts,  by 
clothing  themselves  in  their  skins. 

The  editor  here  stops  lo  give  an  account  of  the  benefits 
which  his  countrymen  have  diffused  over  these  little 
tcnown  coasts.  He  takes  a  view  oi  the  missions  ot"  New 
California,  which  extends  from  Port  Saint-Diego  in  about 
lat.  33",  to  Cape  JMendocina  in  about  40°.  These  ni.ssions 
amount  already  to  twelve  ;  but  the  most  populous  has  only 
about  twelve  hundred  colonists:  they  enjoy  at  least  the  first 
physical  advantages  of  civilization;  they  breed  cattle,  cul- 
tivate vegetables,  and  collect  dificrent  kinds  of  seeds.  These 
occupatioiis  lead  to  a  settled  kind  of  life,  which,  with  the 
lessons  and  example  of  the  missionaries,  tends  gradually  to 
soften  the  maimers  of  these  Indians. 

Every  thing,  however,  had  not  yet  been  done  which 
might  be  accomplished  in  this  respect ;  the  efforts  of  the 
missionaries  have  only  been  able  to  make  them  lay  aside  a 
part  of  their  savage  habits.  The  men  and  the  women,  for 
example,  go  entirely  naked,  and  run  about  indiscriminately 
in  the  fields  with  the  brutes  in  search  of  food.  They  are 
still,  in  regard  to  modesty,  what  they  were  formerly  de- 
scribed to  be  by  father  Venegas ;  who  said  of  them,  *'  that 
to  see  one  of  their  people  clothed,  appears  to  them  as  risible 
as  an  ape  in  clothes  would  appear  to  us."  In  many  respects 
they  are  still  but  children  of  a  greater  gro\Ath;  their  wars 
are  short,  but  renewed  on  the  slightest  occasion  ;  their  pri- 
mitive religion  seems  to  be  as  deformed  as  every  thing  else 
relating  to  their  moral  existence;  one  must  look  very  nar- 
rowly to  see  any  of  their  rites  or  their  dogmas. 

Two  tribes  of  these  Indians  have  in  particular  engaged 
the  attention  of  the  Spaniards  ;  these  are  the  Kunsians  and 
the  Eslenes,  which  resemble  each  other  only  in  some 
points.  Both  of  them  admit  polygamy;  but  among  the 
one  the  punishment  of  adultery  is  inflicted,  not  on  the 
woman,  but  on  her  seducer,  who,  according  to  the  nature 
of  the  case,  and  perhaps  the  degree  of  the  husband's  re- 
sentment, is  exposed  to  severe  wounds  which  may  prove 
mortal,  or  only  to  be  well  cudgelled.  Among  the  Eslenians 
the  injured  husband  contents  himself  with  repudiating,  at 
least  for  a  certain  time,  his  unfaithful  spouse,  or  abandons 
her  to  the  seducer  at  the  price  he  himself  gave  for  her.  This 
custom  of  purchasing  their  wives  is  common  to  both  these 
tribes ;  in  both  the  women  are  remarkable  for  their  affection 
to  their  children;  they  arc  prolific  and  robust.  It  is  not  un- 
conmion  to  see  them  resume  their  usual  occupations  some 
minutes  after  deliver)^  ^  but,  as  in  many  other  parts  of  North 

America, 


I 


Osfeologkal  Descriptio^i of  the  onc-horntd  Rhinoceros,   1 1 1 

America,  the  husband  i:?  nursed  for  some  days  alter  Ms 
wife  has  brought  forth.  Among  tlie  Ruu.sians  homicide  is 
ahiiost  considered  as  a'  matter  of  indilicrcncc ;  but  among 
the  Eslenes  it  is  punished  with  death.  Boiii  tribes  observe 
ncarlv  the  same  funeral  ceremonies ;  but  among  one  of  them, 
whatever  property  is  left  by  the  deceased  is  divided  among 
his  relations;  among  the  other,  all  the  friends  bring,  as  a 
farev.-U  offering,  some  articles  of  furniture,  \\ hich  are  in- 
terred with  him. 

It  is  very  remarkable,  that  two  tribes  so  near  to  each  otlier 
and  so  similar  in  some  respects  should  be  so  different  ia 
others:  this  difference  is  particularly  remarked  in  their  lan- 
guages; between  which  the  ablest  etymologists  would  scarcely 
find  the  slightest  relation. 


XV^III.  Osteological  Description  of  the  one-horned  Rhino- 
ceros, hj  CuviER. 

[Continued  from  our  last  volume,  p.  3-4.] 

^d,  The  Teeth. 

J\.  KNOWLEDGE  of  the  number  and  position  of  the  teeth, 
but  particularly  of  the  changes  which  take  place  in  their 
figure  at  different  ages,  is  of  the  greatest  importance  in  the 
study  of  the  nature  of  animals  in  general,  but  especially 
in  researches  respecting  those  species  to  which  the  fossil 
bones  have  belonged.  1  have  therefore  paid  more  attention 
to  this  part  than  To  any  other. 

This  was  necessary  in  a  particular  manner  in  reg"ard  to 
the  rhinoceros.  The  want  of  proper  observations  had  oc- 
casioned a  variation  among  naturalists  in  this  respect :  and 
M.  Faujas,  the  last  person  who  examined  it,  has  only  in- 
creased our  doubts  :  a  regard  for  truth  has  induced  nie  to 
rectify  what  he  has  said  on  this  subject. 

My  observations  are  the  more  necessary,  as  this  learned 
geologist  had  deduced,  from  facts  seen  in  a  wrong  point  of 
view,  conclusions  subversive  of  those  bases  on  which  the 
systems  of  zoology  are  founded.  But  those  who  are  not 
in  a  situation  to  verify  the  facts  in  question;  and  who,  on 
the  other  hand,  are  unacquainted  with  the  rational  foun- 
dations of  our  systems,  may  too  readily  adopt  conclusiuns 
advanced  by  a  naturalist  of  so  great  authority,  which  would 
remove  still  to  a  greater  distance  the  epoch  when  the  real 
principles  of  zoology  will  be  universally  acknowledged. 

I  shall  observe  then  in  general,  that  all  the  rhinoceroses 
have  seven  molar  teeth  on  each  side,  both  in  the  upper  and 
lower  jaw,  making  twentv-eight  all  together. 

The 
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The  head  of  the  two-horned  rhinoceros  in  our  museum 
exhiiiits  indeed  only  twenty,  appaventlv  on  account  of  the 
age  of  the  individual  to  which  it  hcionged  :  hut  anatomists 
are  not  dei-cived  in  these  cases,  hecausc  they  know  how  to 
find  in  the  cells  at  the  bottom  of  the  jaw-bone,  the  germs 
of  theteelli  which  have  not  yet  appeared  ;  and  these  germs 
have  really  existed  in  this  head,  which  would  have  had 
twenty-eight  teeth,  like  all  those  of  its  species,  had  not  the 
animal  been  killed  too  youuLT. 

The  skeleton  of  the  one-horned  rhinoceros,  w'.iich  foi'ms 
the  principal  part  of  the  present  description,  exhibits  also, 
it  is  true,  on  one  side  of  the  lower  jaw  six  teeth  or  stumps 
of  teeth,  and  on  the  other  seven  ;  but  this  is  only  an  ap- 
pearance whieli  cannot  deceive  when  one  has  studied  the 
laws  of  the  growth  of  teeth,  especially  according  to  the 
method  of  'J'enon. 

All  herbivorous  animals,  beginning  with  the  horse,  wear 
their  teeth  to  the  very  roots,  because,  in  proportion  as  the 
crown  is  diminished  by  trituration,  the  al\  eolus  fills  up  and 
pushes  the  tooth  outwards.  When  this  root  is  composed  of 
two  branches,  as  in  the  rhinoceros,  and  the  shank  of  the 
tooth  is  completely  worn,  there  remain  two  stumps  of  the 
root  :  these  stumps  dro])  out  one  after  the  other,  always 
lessened  by  trituration  and  pushed  outwards  by  the  increase 
of  the  bone  in  the  interior  of  the  alveolus.  At  length, 
hou'cver,  the  alveoli  themselves  become  entirely  effaced. 

This  is  what  in  part  took  place  in  the  rhinoceros  in  ques- 
tion. It  bad  already  lost  its  two  molar  teeth,  and  the  al- 
veoli were  almost  entirely  effaced  ;  the  detrition  of  the  two 
following  ones  had  been  extended  to  the  roots,  and  it  had 
even  lost  on  one  side  one  of  the  str.mps  of  the  roots,  while 
those  of  the  other  side  both  remained. 

Besides,  no  animal  has  nor  can  have  an  odd  number  of 
teeth,  considcri)ig  the  symmetry  of  the  sides  of  the  head, 
and  the  suture  which  dividing  the  maxillary  bones  prevents 
them  from  having  an  alveolus  in  the  middle.  Thus,  when 
one  tooth  more  is  found  in  the  one  side  than  iu  the  other, 
one  is  added  in  Imagination  to  the  latter. 

But  if  this  rhinoceros  had  lost  its  molar  teeth  by  age,  it 
had  not  gained  incisors.  This  is  not  the  case  with  it,  nor 
with  other  animals  which  grow  old.  The  two  small  inter- 
mediate incisors  of  the  lower  jaw  exist  at  a  voung  age,  as 
is  seen  by  the  head  given  to  the  cabinet  oi'  M.  Adrian 
Camper;  and  still  better  by  the  end  of  the  lower  jaw  of 
a  very  young  subject  drawn  bv  his  father,  and  inserted  in 
tlie  Transactions  ot  the  hnpcrial  Acadcmv  of  Sciences  at 
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St.  Petersburgh  for  1777*;  but  they  remain  at  all  limes 
concealed  under  the  gum,  and  this  is  the  reason  why 
Meckel  did  not  see  them  in  the  living  animal,  while  they 
showed  themselves  in  the  skeleton.  Mr.  Thomas,  a  surgeon 
of  London,  who  has  published  some  anatomical  observa- 
tions on  the  one-horned  rhinoceros,  also  found  these  small 
teeth  in  the  skeleton  of  an  individual  four  years  of  age. 

But  what  no  one,  as  far  as  I  know,  has  ever  vet  pub- 
lished is,  that  the  rhinoceros,  during  a  certain  period  of  its 
life,  has  two  similar  incisors  in  the  upper  jaw,  only  they 
are  without  the  large  ones,  while  in  the  lower  jaw  they  are 
among  the  large  ones.  This,  indeed,  might  be  concluded 
from  the  drawing;  of  the  intermaxillary  of  the  very  voung 
rhinoceros  given  b\-  Camper  the  father  in  the  Transactions 
before  mentioned  f.  I  even  at  first  conceived  that  these 
hones  nuist  necessarily  have  been  produced  by  another 
species. 

But  on  examining  the  anatomical  drawings  of  oiu*  rhino- 
ceros, made  with  the  greatest  care  by  Marechal  under  the 
inspection  of  Viq-d'Azir  and  Dc  Mertrud,  I  observed  the 
figure  of  a  very  sniall  tooth  without  the  large  upper  incisor 
of  the  right  side;  and  I  savr  in  the  explanation  which  ac- 
companies that  drawing,  and  which  is  by  V'iq-d'Azir,  that 
there  v.-as  indeed  on  that  side  a  small  tooth  which  was 
wanting  in  the  other.  I  examined  the  skeleton,  and  found 
on  one  side  the  remnant  of  an  alveolus,  but  the  tooth,  al- 
ready too  much  extirpated,  had  been  lost  at  the  time  of 
maceration ;  on  the  other  side  the  alveolus  even  had  been 
effaced . 

ft  may  be  readily  seen  that  all  these  observations  prove 
nothing  against  the  iniportance  which  characters  taken  from 
the  teeth  have  in  zoology ;  but  to  employ  their  number,  for 
example,  as  a  character,  we  must  no  doubt  take  the  proper 
precautions  to  ascertain  what  it  is,  and  in  general  to  obtain 
all  the  preliminary  knowledge  that  may  be  necessary.  One 
wdl  not  then  be  in  danger  of  creating  species  which  never 
existed, — a  fault  which  would  be  attended  with  as  bad  con- 
sequences in  the  simple  history  of  animals  and  in  its  sy- 
stems as  in  geology  ;  for,  if  natural  history  requires  truth,  it 
is  above  all  in  those  parts  v>hich  are  entirely  conjectural  J. 

After  this  necessary  dipTe?sion  I  shall  return  to  my  sub- 
ject, and  continue  to  describe  the  teeth  of  my  rhinoceros. 

To  obtain  a  complete  knowledge  of  the  teeth  of  herbivorous 
animals,  it  is  not  enough  to  have  seen  them  at  one  period  of 
lite,  as  these  teeth  are  continually  wearing  down;  the  figure 

*  Pbte  ix.   ds,.  3.  +  Plate  !x.  fig.  t. 

t  Ste  F,>53is  dc  Gdilcjie  de  AI,  Fauj 'S  vol.  i.   p.  193  — 156. 
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ot  their  crown  .s  also  in  a  coiuinual  state  of  change  ;  and 
the  naturahslnuist  follow  thcni  Irojn  the  moment  when  tbey 
pierce  the  gum  to  that  when  thcv  fall  out  of  the  nioath. 

But  it  is  not  always  nccessarv  for  this  piirjiosc  to  have  at 
one's  disposal  individuals  of  all  ages.  As  the  fore-teeth 
appear  eooner,  they  arc  al&o  sooner  worn ;  and  one  may 
often  follow  in  one  jaw  all  the  degrees  of  detrition  pro- 
ceeding from  the  posterior  to  the  anterior  teeth. 

'Jlie  fo'lowiniT,  then,  are  the  appearances  ohserved  in  the 
teeth  ot  tile  rhinoceios: — The  base  c^r  neck  of  the  tooth  is 
(]uadvanj,uiar ;  the  interior  and  posterior  side  are  a  little 
shorter  than  the  anterior  and  exterior;  consequently  the 
latter  intercept  an  acute  angle,  and  the  otiiers  an  obtuse. 
On  this  base,  supposing  the  side  of  the  root  turned  down, 
arise  emineiices  the  sumir-it  of  which  is  shttrp  and  entirely 
covered  with  enamel.  As  l(v,ig  a.^  the  tooth  is  not  worn, 
one  of  these  eminences  fits  cxactlv  the  exterior  edfie  of  the 
tooth,  or  rather  forms  it :  it  has  a  vertical  nb  projecting 
towards  the  anterior  third. 

The  second  eminence  is  towards  the  anterior  edge  :  it  is 
joined  to  the  fn'st  at  the  anterior  external  angle ;  then  in- 
clines towards  the  interior  anterior^  hut  proceeding  a  little 
more  backward  than  the  anterior  edge  of  the  base. 

The  third  eminence  arises  from  the  posterior  third  of  the 
fii\-«t;  proceeds  directly  inwards,  then  bifurcates  :  one  of  its 
branciies  proceeds  forwards  and  the  other  obliquely  back- 
wards towards  the  interior  posterior. 

These  sharp  eminences,  at  a  considerable  distance  iVom 
each  other  at  iheir  summits,  have  broad  bases  v\hicli  touch 
each  otl'icr.  The  first  efieet  of  detrition  is  to  wear  oti  the 
enan.el  from  the  summit,  and  to  discover  everv  where  a 
line  of  o-?eeous  matter  bordered  with  two  lines  of  enamel. 
In  proportion  ns  the  detrition  increases,  and  descends  to  the 
thick  part  of  the  eminence?,  the  length  of  the  osseous  part 
increases,  and  that  of  the  hollows  between  the  eminences 
decreases.  When  it  advances  still  more,  the  anterior  hook 
of  the  third  emimnce  joins  itself  to  the  ?econd,  and  tl;erc 
remains  a  round  hollow  towards  the  middle  of  the  tooth  ; 
a  little  later  another  brancli  of  the  third  eminence  unites 
with  tile  posterior  edge  of  the  tooth,  and  there  remains  a 
.second  hollow  behind  ;  these  tvvfo  transverse  eminences  then 
unite  at  their  interior  extremity,  and  leave  between  them 
a  lariic  oval  and  oblique  hollow  in  the  fore  part  of  ttie  tooth. 
In  the  last  place,  when  detrition  has  proceeded  to  the  ba<e 
of  the  emincnc-cs  the  hollow  s  themseh  es  disappear,  and  tlie 
crown  then  exhibits  a  smootli  surface  of  Oiscuiis  matter  sur- 
rounded  bv  a  border  of  enamel. 

One 
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One  may  folio  ^v  thc.=:e  dilTercnt  states  in  the  figures  of 
Plate  I.'*,  one  of  which  exhibits  the  teeth  of  a  two-horned 
rhinoceros  still  young,  the  other  those  of  an  adult  unicorn. 
One  nuiv  follow  there  also  the  variations  of  the  molar  teeth 
downwards,  which  are  much  less  considerable. 

Thty  are  composed  of  twa  eminences  turned  round  in  the 
form  of  a  portion  of  a  cylinder,  and  placed  obliquely  one 
behind  the  other,  in  such  a  manner  that  their  concavity  is 
turned  inwards  and  a  little  forwards.  The  detrition  only 
enlarges  the  crescents  of  their  sunmiits;  but  this  figure  of 
a  double  crescent  is  preserved  until  the  eminences  are  worn 
at  the  base,  a  period  when  the  looth  becomes  quadrangular 
and  sino^le. 

It  was  for  want  of  being  \\  ell  acquainted  with  this  varia- 
tion of  the  teeth  by  detrition,  that  Merck,  to  whom,  how- 
ever, we  are  indebted  for  the  first  efforts  to  illustrate  this 
part  of  the  natural  history  of  the  rhinoceros,  thought  him- 
self authorised  to  advance,  in  his  third  letter  on  fossil 
bones,  a  fact  which  Faujas  inserted  in  his  Essais  de  Geo- 
logic f.  This  fact  is,  that  fossil  teeth  of  the  two  kinds  of 
the  living  rhinoceros  are  found  in  Germany. 

But,  even  allov/ing  this  fact  to  be  true,  it  would  be  impos- 
sible to  prove  it,  because  the  teeth  of  these  two  species  re- 
semble each  other  when  they  arc  of  the  same  ao-e;  but  Merck 
had  in  his  possession  the  head  of  a  young  two-horned  rhi- 
noceros :  all  the  fossil  teeth,  which  resembled  those  of  this 
head,  were  considered  by  him  as  coming  from  the  tveo- 
horned  rhipoceros,  and  those  which  were  advanced,  froni. 
the  one-horned. 

In  realily,  the^e  teeth  came  neither  from  the  one  nor  the 
other,  as  I  shall  prove  hereafter,  but  from  a  third  species, 
which  differs  from  the  two  first  in  other  respects  than  by 
the  teeth. 

We  have  given  in  Plate  IV.  specimens  of  these  fossil  teeth 
of  the  rhinoceros.  It  will  there  be  seen,  that,  without  the 
rules  which  we  have  esiablished  from  observation,  every 
body  w  ould  be  tempted  to  ascribe  them  to  animals  verv  dif- 
ferent. 

Fig.  1 .  represents  a  superior  molar  tooi;h  of  the  right  side, 
very  much  worn  :  the  ori^nial  is  in  our  museum.. 

Fig.  1.  exhibits  a  portion  of  an  upper  jaw  with  tv\'o  teeth, 
one  of  which  is  entire  and  still  untouched.  This  fragment, 
in  the  cabinet  of  .loubert,  was  found  near  the  village  of 
Issei,  on  the  last  declivities  of  the  Black  Mountain.  The 
individual  must  have  been  of  a  small  size. 

*  Gheii  in  our  last  Number.  f  Vol.  i.  p.  ao;. 

H2  Fig.  S.' 
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Y\z-  3.  from  the  cabinet,  is  one  of  the  lower  teeth,  al:?n 
very  little  worn.  It  was  found  in  the  neighbourhood  of 
Avignonct. 

.  Fiii.  1.  \.i  the  germ  of  an  upper  molar  tooth  nearly  similar 
to  tliose  of  fig.  ij :  it  is  in  the  m.uieum,  but  it  is  not  known 
in  what  pla.ee  it  was  found. 

rig.  5.  a  posterior  upper  molar  tooth  of  the  right  side, 
not  mueh  worn,  from  the  environs  ofCanstadt.  Itwa* 
sent  to  me  by  M.  Autenrieth,  professor  at  'I'ubingen. 

Fig.  G.  is  the  germ  of  a  posterior  upper  molar  tooth  of 
the  left  side,  from  the  living  two-horned  rhinoceros. 

Fig.  7.  an  anterior  upper  molar  tooth  of  a  large  individual 
in  tlie  eollection  of  the  musemn  :  the  origin  of  it  is  un- 
known. 

Fig.  8.  is  an  inferior  molar  from  the  environs  of  Canstadl. 
It  was  also  sent  to  me  by  M.  Autenrieth. 

I  shall  r«lurn  to  these  difierent  teeth  in  another  memoir. 

od,    Of  the  Vertchroi. 

Of  these  there  are  56  in  all. 
7  C-ervical. 
19  Dorsal. 
3  Lumbar. 
5  Sacral. 
22  Coceygian. 
Tlie  ai'las'i^ds  its  transverse  apophvsos  as  lars^e  and  broad  a« 
that  of  any  other  animal .   lliey  have  a  hole  instead  of  the  in- 
dentation at  the  base  of  their  anterior  edge.     'J'he  spinal  i.< 
only  a  lari^e  tubercle.     Under  the  body  there  is  a  small  lon- 
gitudinal ridge. 

TiiC  transverse  apophyses  of  the  axis  are  small,  and  turned 
backwards  :  those  of  the  following  ones  are  very  broad,  and 
descend  towards  the  ribs:  they  have  three  angles,  an  ante- 
ri(jr  and  two  posterior. 

The  seventh  ha>  only  a  small  one  which  touches  the  sixth, 
and  which  must  considerably  confine  their  respective  move- 
ment. 

The  spinal  apophyses  go  on  increasing:  that  of  the  third      « 
vertebra  is  only  O-oi,  thai  of  iht  seventh  0-2.T.  J| 

That  of  the  second  dorsal  is  longer,  it  is  OMO;  it  is  beside*  fl 
Very  thick;  tlu-y  then  go  on  decreasing  in  length,  and  be-  ^ 
coming  Hat  on  the  sides  to  the  thirteenth,  which  is  the 
lowest,  it  is  0'1'J,  and  they  then  again  increase.  The  first 
lumbar  is  0"  13;  the  three  S))inal  apophyses  of  the  lumbar 
are  vertical;  all  those  of  the  back  are  turned  backwards  ;  the 
transverse  apophyses  arc  very  short,  and  present  to  the 
•'•  tubcrcle.s 
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tubercles  of  the  ribs  facets  almost  vertical;  those  of  the 
loins  are  a  little  longer. 

The  five  spinal  apophyses  of  the  os  sacrum  coalesce 
into  one  ridge.  The  first  six  vertebrre  of  the  tail  have  an  an- 
nular part,  and  spinal  and  transverse  ap.ophv-ies;  the  other 
sixteen  are  merely  pyramidal,  and  go  on  decreasing  in 
size*. 

4th,  The  Ril's. 

There  are  nineteen  pairs,    several  of  which  are  real;  those 
of  the  first  pair  are  united   together  at  the  bottom.     The  ■ 
sternum  is  composed  of  four  bones;  the  first  is  compressed 
into  the  form  of  a  plouoh-share,  and  makes  a  pointed  pro- 
jection before  the  first  rib. 

5th,   The  An'.er'ior  Extremity. 

The  omoplate  is  oblong;  its  greatest  breadth  Is  at  its 
upper  quarter;  its  posterior  edge  is  raised  up,  and  in  that 
place  thickened.  The  ridge  has  a  very  prominent  apophysis, 
at  the  upper  third  turned  a  little  backwards;  it  terminates  at 
the  lower  quarter  of  the  omoplate,  consequently  there  is  no 
acromion :  a  tuberosity  supjilics  the  place  of  the  coracoid 
beak  ;  the  glenoid  cavity  is  almost  rc/Und. 

This  form  of  the  omoplate  of  the  rhinoceros  will  always 
distinguish  it  from  those  of  other  large  quadrupeds; — that  of 
the  elephant,  for  example,  is  a  triangle  almost  equilateral, 
and  the  spine  has  a  large  recurrent  apophysis. 

The  humerus  is  very  remarkable,  as  its  thick  tuberosity  is  a 
broad  ridge,  which  proceeds  from  before  backwr.'ds,  and  as  the 
linca  aspcra,  which  is  thereby  triangular,  instead  of  being 
linear,  terminates  at  the  bottom  by  a  very  prominent  hook. 
The  anterior  extremity  of  the  thick  tuberosity  forms  a  hook 
for\.vards;  the  small  produces  a  slmeral  one,  and  between 
both  is  a  large  canal,  destined,  no  doubt,  for  the  passage  of 
the  biceps  tendon.  All  these  characters  will  still  form  a 
very  good  distinction  between  the  humerus  of  the  rhinoce- 
ros and  tliat  of  every  other  quadruped  of  its  size.  The  ex- 
terior condvle  is  not  verv  prominent;  the  other  is  not  pro- 
minent at  all;  the  lower  articulation  is  a  simple  pulley  half 
hollow. 

The  radius  at  the  top  occupies  the  whole  fore  part  of  the 
ibre  arm ;    its  head   has  the  form  of   a  simple  prominent 

"^  I^ength  from  the  extremity  of  tb.e  upper  jaw 

to  the  root  of  the  tail  -              -  29 

Length  from  the  cervic?!  part  of  the  spine  -  o-^ 

Lengfh  from  the  dorsal  part  -         -  0-3 

Length  fr«:n  the  lumbar  part  -  0*3 

Length' frcin  th.e  sacral  p.-irt  -          -  o'z 

Lcngih  from  the  coccv!=;ina  -         -  0*7 

H  3  pulley  J 
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puUcv;  it  can  bend  but  not  turn:  at  the  bottom  it  becomes 
nearly  as  broad  as  at  the  top,  and  terminates  in  two  short 
apophyses  ;  one  anterior,  which  is  pointed,  and  one  trun- 
cated ;  the  latter  receives  the  seniiUinar ;  between  them  is  a 
fossa,  which  receives  the  scaphoid  j  its  greatest  contraction 
is  toward?  its  upper  third. 

The  cubitus,  almost  every  where  triangular,  has  towards 
the  bottom  a  cavitv which  receivesa  projection  of  the  radius; 
it  is  terminated  by  a  cavity  for  the  cuneiform  bone;  the 
olecrancon  is  very  much  compressed,  swelled  at  the  end,  and 
forms  the  fourth  of  the  whole  bone*.  The  carpus  is  com- 
posed of  eight  bones;  the  scaphoid  and  unciform  are  very 
large ;   the  piriform  is  almost  round. 

On  the  scaphoid  and  trapezoid  is  a  bone  out  of  rank, 
which  is  analogous  to  the  trapezoid,  and  the  only  vestige  of 
the  thumb  :  the  semilunar,  the  great  bone,  which  here  is 
one  of  the  smallest,  and  the  unciform  have  large  protu- 
berances on  the  palmar  facet- 

The  exterior  metacarpian  is  articulated  with  the  unciform, 
and  has  on  its  interior  side  two  facets  for  the  mean;  the  lat- 
ter is  articulated  with  the  great  bone  by  a  very  concave  facet, 
and  \\  ith  the  unciform  hv  a  small  one.  The  interior  is  ar- 
ticulated with  the  trapezoid  and  the  great  bone,  and  touches 
the  middle  one  hv  a  small  triangular  facet. 

C//i,    Postcrim;  Extremity, 

The  pelvis  is  exceedingly  broad;  the  wide  part  of  the 
bones  of  the  ilium  being  0-5  in  breadth;  its  spine  is  forked, 
which  distinguishes  it  from  the  whole  series  of  the  bones 
of  the  ilium  in  the  elephant :  the  angle  which  touches 
^he  sacrum  is  also  more  elevated;   the  neck  in  particular  is 

*  T^ength  of  the  omoplara  -  -  053 

l'.rtaith  at  its  siijxrior  iliird  -  -  023 

lirtadth  at  the  neck  -         -  -  o  09 

Height  of  the  tviheroiiiy  of  the  spine  -  015 

Length  of  the  humcius  -  -  044. 

Breadth  at  the  top  -  -  -  o-z 

Breadth  at   the  bortom  -  -  0-17 

Diameter  of  the  body  -  -  008 

Length  of  the  radius  -  -  030 

Breadth  at  the  top  -  -  012 

Brcidrh  at  the  hottofn  -  -  o"i2 

Len;jth  of  the  cubitus  .  -  05 

Leiij^th  of  the  oiccra  (on        -  -  012 

Height  of  the  olccraiuon  -  -  o  i 

Diameter  of  the  body  of  th.e  cubitus  -  o-oj 

Diameter  of  its  inferior  head  -  o'oS 

•f  Length  of  the  carpus  -  -         o-icq 

Length  of  the  middle  mctacTrpian  -         o-ci8 

Length  oi  ihe  middle  finger  -         oc^j 

much. 
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much  longer  and  narrower;  it  is  0'15  in  length  and  O'OS  in 
breadth;  the  exterior  edge  of  this  bone  is  nearly  as  great  as 
the  interior,  while  in  the  elephant  it  is  much  smaller;  the 
ridge  ot  the  pubis  begins  at  the  upper  part  of  the  neck  of 
the  bones  of  the  ilium  ;  the  oval  foramina  are  broader  than 
they  are  long;  the  tuberosity  of  the  ischion  is  at  the  top 
very  thick  and  in  the  form  of  a  hook. 

The  femur  of  the  rhinoceros  is  perhaps  still  niore  remark- 
able than  its  humerus;  its  upper  part  is  verv  nmch  flattened 
from  before  backwards;  the  eminence,  which  1  call  the  third 
trochanter,  projects  very  much,  and  forms  a  hook  which  as- 
cends to  touch  a  hook  which  descends  from  the  common 
great  trochanter,  in  such  a  manner  that  there  remains  an 
oval  hole  between  these  two  eunnenccs  ;  the  lower  puilev  is 
verv  narrow  before;  the  interior  condyle  is  much  more  pro- 
minent, and  ascends  higher  than  the  other  behind  ;  the  two 
condyles  are  at  a  greater  distance  than  they  are  before,  but 
they  make  nearly  the  same  projection.  The  head  of  the 
tibia  is  an  equilateral  triangle,  only  the  interior  postejior 
angle  forms  a  very  strong  tuberositv  below  the  rotula.  The 
lower  part  of  the  tibia  is  a  little  flattened  from  behind  back- 
wards; the  perone  is  slender,  compressed  lateraliv,  and 
swelled  at  its  two  extremities*.  The  calcaneum  is  thick 
and  short;  its  anterior  or  astragalian  face  is  triancrular. 
There  are  two  large  facets  for  the  astragalus;  that  of  the 
interior  sides  is  lengthened  into  a  kind  of  tail  along  the 
lower  eclge  of  tliat  face.  In  my  opinion  this  is  a  character 
proper  to  distinguish  the  species.  The  facet  v.hich  touches 
the  cuboid  is  verv  small ;  the  facets  of  the  astraiialus  are  a 
counterpart  of  those  of  the  calcaneum;  the  t\\;i  edo;es  of  its 
pulley  are  of  equal  height;  the  part  of  the  anterior  face, 
which  touches  the  cuboid,   is  narrow. 

The  cuboid  has  behind  a  long  and  thick  protuberance  ;  on 
the  interior  side  of  the  foot  there  is  a  similar  prpducuon  by 
a  supernumerary  bone  attached  to  thci  scaphoid,  to  the  inte- 
rior cuncitbnn,  and  the  interior  m.'tat.xrsian;  the  scc^phoid 
then  has  three  articular  facets  on  iis  anterior  face  ;  the  inte- 
rior cuneiform  is  much  smaller  than  the  other. 

*  Length  of  the  femur  -  05 

Its  breadth  at  the  top  -  o'z 

Breadth  at  the  bottom  -  0-15 

Length  of  the  lihia  -  0-4 

Its  lireadth  at  tlic  top  -  0-14 

lireadrh  at  the  bottom  -  on 

Diameter  of  the  hod V  -  c-cg 

Lengtu  of  the  perone  -  034 

Jirtadth  at  the  bottom  -  005 

H  4  The 
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The  exterior  metatarsian  articulates  only  with  the  cuboid, 
and  touches  l)v  two  facets  of  the  exterior  cdt2;e  of  its  head 
the  middle  metatarsian ;  the  hitter  is  articulated  only  with 
the  great  cuneiform,  and  by  the  exterior  to  the  supernume- 
rarv  bone,  for  which  it  has  onlv  one  facet. 

The  phalangia  arc  broader  than  long*. 


XIX.    Observations  on.    the   Electricity  of  Metallic   Sub- 
stances.    By  M.  HAUYf. 

JL  HE  diflfcrcnt  methods  of  exciting  in  bodies  the  electric 
virtue,  furnish  characters  from  which  great  advantage  might 
be  derived  in  regard  to  the  distinction  of  minerals  ;  the  most 
remarkable  is  that  which  results  from  the  electricity  pro- 
duced by  heat,  and  which  hitherto  has  been  observed  only 
in  six  species  of  minerals,  viz.  tourmalin,  borated  magne- 
sia, topaze,  mesolype,  phrcnite,  and  oxidated  zinc.  An- 
other method  of  exciting  the  electric  virtue  consists  in  fric- 
tion, to  which  idio-electric  substances  are  subjected.  This 
virtue,  as  is  well  known,  is  of  two  kinds;  one  which  we 
call  vitreous  electricity,  and  which  belongs  in  general  to 
earthy  and  acldiferous  substances,  and  another  distinguished 
by  the  nan)e  of  resinous  electricity,  and  which  characterizes 
more  particularly  non -metallic  combustible  substances,  the 
diamond  excepted,  the  electricity  of  which  is  vitreous. 
Other  substances  are  non-electric,  and,  to  acquire  the  elec- 
tric virtue,  have  need  of  being  brought  into  conmnuiication 
with  a  conductor  already  endowed  with  that  virtue.  Metals 
in  the  metallic  state  possess,  in  an  eminent  degree,  the 
faculty  of  becomingelectric  in  this  manner,  which  may  be 
employed  to  detect  a  metal  concealed  in  a  stony  substance. 
This  is  the  case  with  iron,  u  hich  enters  into  the  composi- 
tion of  jasper,  and  the  presence  of  which  is  announced  by 
the  sparks  emitted  by  the  stone  on  the  linger  being  applied 
to  it,  while  it  is  in  contact  with  an  clecirificd  conductor. 

I  conceive!  the  idea  of  employing  in  another  manner  the 
electricity  of  metallic  substances,  by  insulating  them,  and 
rubbino  them  over  an  idio-electric  substance,  l^he  latter 
then  acquires  an  electricity,  the  kind  of  which  varies  ac- 
cording to  the  nature  of  the  metal  used  as  a  rubber;  and  by 

•  Length  of  the  calrarieum  at  its  exterior  edge  -  0*13 

BrcddthofitsarticulHrf.ee  -  -  009 

Ercodihof  the  iib.rrai;a!u.s  -  -  o-oS 

Length  of  the  miciclie  b'lne  of  the  inct.uarsus  -  '  '165 

Length  of  the  middle  fneer  -  -  011 
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a.  necessary  consequence,  the  metal  acquires  the  contrary 
kind  of  electricity,  and  retains  it  at  least  for  a  moment,  be- 
cause it  is  insulated  :  for  example,  if  tin  be  emploved  to 
rub  a  silk  ribband,  it  produces  in  it  vitreous  clectricitv,  in- 
stead of  the  resinous  electricity  which  would  be  excited  by 
friction  with  the  hand ;  and,  on  the  contrarv,  the  tin  is 
electrified  in  the  resinous  manner.  H.i,ving  then  observed 
that  the  different  metals  tried,  acquired  in  this  manner  some 
vitreous,  and  others  resinous  electricitv,  I  thought  that  this 
diversity  of  states  might  increase  the  number  of  distinguish- 
ing characters  which  mineralogy  borrovvs  from  natural  phi- 
losophy. 

To  make  experiments  on  this  subject,  I  insulate  the 
agment  of  metal  I  intend  to  try,  affixing  it  bv  common 
wax  to  the  extremity  of  a  stick  of  gum-lack,  or  Spanish 
\vax;  then  holding  the  stick  in  my  hand,  I  make  the  metal- 
lic fragment  pass  several  times  over  a  piece  of  cloth.  If  the 
surface  of  the  fragment  be  rough,  it  will  be  necessary  to 
smooth  it  by  means  of  a  file  :  after  rubbing  it  five  or  six 
times,  I  make  the  metallic  fragment  touch  the  knob  of  the 
collector,  a  well-known  instrument,  invented  by  Volta,  to 
serve  at  the  same  time  in  electric  and  galvanic  experiments, 
as  a  condenser  and  electrometer.  Havina:  repeated  this  ope- 
ration several  times,  and  removed  the  disk  which  performs 
the  office  of  condenser,  I  determine  in  the  usual  manner 
the  kind  of  electricity  which  produces  the  separation  of  the 
two  stia'.vs  of  the  electrometer. 

I  shall  now  present  a  table  of  the  different  metals  which 
J  subjected  to  experiment,  with  an  indication  of  the  result 
given  by  each.  I  comprehend  in  this  list  metals  w4ilch 
have  not  yet  been  found  naturally  in  the  metallic  state,  and 
which  are  not  obtained  in  that  state  but  by  separating  them 
from  the  principles  by  which  they  are  mineralized.  I  took, 
care  to  note  the  substances  in  which  friction  excites  the 
electric  virti\e  with  more  facility  and  in  a  more  energetic 
manner  than  in  others ; 

Metals  which  acquire  vitreous  Electricity, 

Zinc,  strong. 

Silver. 

Bismuth,  strong. 

Copper. 

Lead. 

Olit^ist  iron, 

Mefcls 
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Met  ah  n'kkk  acquire  resinous  Elcclriulij. 

Platina. 

Gold. 

Tin. 

Antiwionv. 

Cirav  Copper,  strong. 

Sulphurated  topper,  strong. 

Pyritou?  copper,  strong. 

vSuipluirated  lead. 

Tellununi  ot  Nagyag,  strong. 

Antnnonial  silver. 

Sulphurated  silver,  strong. 

ISiekel. 

Gray  cobalt. 

Arsenical  cobalt. 

Sulphurated  antimony. 

Sulphurated  iron. 

Oxvdulous  iron. 
In  proofs  in  regard  to  silver,   copper,    and  other  metals, 
found  in  a  native  state,  I  operated  on  fragnients  which  were 
in  that  state,  and  on  others  arising  from  the  fusion  of  these 
metals. 

I  repeated  mv  experiments  a  great  number  of  times,  and 
almost  always  obtained  the  same  results;  oxydulous  iron 
and  oligist  iron  alone  exhibited  anomalies  by  acquiring, 
xmder  certain  circumstances,  an  electricity  different  from  that 
indicated  in  the  table. 

Steel,  which  in  general  ac(]uircs  vitreous  electricity,  gave 
also  Some  exceptions,  arising  in  all  probability  from  a  dif- 
ference in  the  quantity  o^  carbon  united  to  the  iron,  or 
perhaps  in  the  effect  of  the  temper.  Those  habituated  to 
electric  experiments  know  that  the  faculty  of  acquiring  one 
kir^d  of  electricity  railjer  than  another,  by  the  help  of  fric- 
tion, differs  sometimes  bv  such  slight  shades  that  they  escape 
the  most  attentive  observer. 

If  the  two  parts  of  tlie  above  table  be  compared,  it  will 
Iv  observed  that  metallic  substances,  wliich  have  the  same 
aspect,  differ  from  each  other  in  the  results  of  electrisation. 
From  these  results  one  will  be  able  to  avoid  confounding 
silver  with  platina  ;  the  sanie  kind  of  silver  wilh  antimo- 
nial  silver,  nalive  copper  with  pvritt)us  coj)per,  oligist  iron 
with  gray  copper,  8:c.,  all  the  lirst  substances  giving  signs 
of  vitreous  eltctricily  when  they  have  been  rubbed,  while 
ai'  the  second  manifest  tlic  contrary  electricity. 

There 
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There  are  some  metallic  substances  also,  which,  in  the 
same  case,  acquire  an  electricity  so  sensible,  that  the  energy 
of  its  effects  alone  may  serve  to  con'irni  the  indications  of- 
fered by  the  other  characters.  Such  are  .-ulphuiated  copper, 
which  have  no  need  of  being  passtd  eight  or  ten  limes  over 
cloth  to  make  the  nrst  contact  with  the  collector  often  pro- 
duce repulsion  between  the  straws  of  the  electrometer,  in 
virtue  of  which  the  straws  touch  the  sides  of  the  glass  flask 
in  which  they  are  suspended. 

To  conclude;  the  metals  have  other  properties  which  di- 
stinguish them  so  clearly  from  eacli  other,  that  the  charac- 
ters deduced  from  the  preccdino-  experiments  will  appear  su- 
perfluous; but  I  thouL'ht  it  would  not  be  a  matter  of  indif- 
ference to  collect  and  make  known  the  results  of  these  ex- 
periments, considering  them  only  as  simple  facts,  con- 
nected with  a  branch  of  natural  philosophy,  which  for  some 
years  has  been  doublv  interesting  by  the  beautiful  discove- 
ries to  which  metallic  substances  themselves  have  given 
birth. 


XX.   Observations  on  Tea.     By  Desfontaines*. 

XTiLL,  Linnaeus,  and  others,  have  thought  it  neccssarv  to 
distinguish  two  k'inds  of  tea;  namclv,  bohea  tea,  ihea 
Lohea  ;  and  green  tea,  thea  viridis ;  because,  according  to 
these  writers,  the  one  has  six  petals,  and  the  other  ninc^ 
Linnaeus  adds,  that  the  leaves  of  the  former  are  longer  than 
those  of  the  latter.  Such  are  the  only  characters  v.hich 
establish  the  difference  between  them:  but,  according  to  the 
pbservations  of  Dr.  Lctisom,  published  in  1799,  tlic  num- 
ber of  the  petals  of  the  green  tea  and  the  liphea  tree  arc 
subject  to  vary  from  three  to  nine,  so  that  the  prmcipai 
character  indicated  bv  Hill  and  Linnasus  is  not  admissible: 
and  as  Lettsqm  could  find  no  other,  he  considers,  and  with 
justice,  green  tea  and  bohea  tea  to  be  two  varieties  arising 
from  the  influence  of  climate  and  soil.  Thunberg,  in  his 
Mora  Japonica,  admits  only  one  specie^,  and  he  is  of 
opinion  that  the  green  tea  is  a  variety  of  the  bohca.  Kemp- 
fer  also  acknowk-dges  only  one  species,  v.hich,  like  all 
cultivated  plants,  has  produced  i;everal  varieties.  In  a  word, 
the  observations  which  I  made  on  some  individuals  culti- 
vated in  the  garden  of  the  iSIuscum  of  Naturu!  History,  two 
pf  which   produced  abundance  of  flowers  last  year,   have 

*  From  Aunales  du  Museum  National  d'Hiujire  Nainrslle,  No.  i^). 
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served  to  conviace  mt  of  the  exactness  of  those  of  Kempfcr, 
Thuiiberg,  and  Lettsom. 

Tea  i>  a  branchy  evergreen  shrub,  which,  according  to 
Kempfer  and  Thunbcrg,  grows  to  the  height  of  five  or  six 
feet,  though  other  travellers  assert  that  it  rises  sometimes  to 
thirty. 

Its  leaves  are  alternate,  hard,  oval,  and  elongated,  or 
elliptic  ;  of  a  somewhat  thining  green  colour,  entire  near  the 
base,  but  serrated  in  the  rest  of  their  length,  and  sii])ported 
on  a  short  and  half-cylindrie  fc)ot-siall;.  The  buttons  are 
acute,  and  accompanied  with  a  husk,  which  detaches  itself 
and  drops  oiT  at  the  period  of  their  development. 

The  flowers  grow  singly,  or  sometinjes,  but  more  rarely, 
Iwo-and-lwo,  in  the  e\es  of  the  leaves,  on  short  and  some- 
what thick  pedicles. 

The  calyx  is  small,  persistent,  and  has  five  obtuse  divi- 
sions. 

The  corolla,  for  the  most  part,  has  six  white  petals, 
round  and  open  :  the  two  exterior  ones  are  smaller  and 
unequal.     Its  breadth  is  about  tlirce  centimetres. 

The  stamina,  which  are  more  than  two  hundred  in  num- 
ber, are  shorter  than  tiie  corolla,  and  attached  under  the 
ovarium.     Each  anthcra  has  two  cells. 

The  ovarium,  which  is  of  a  rounded  triangular  form,  and 
Rurrnounted  by  a  style  divided  into  three  filiform  stigmata, 
becomes  a  capsule  with  three  round  n)ono?[)ermous  cells 
united  at  the  base,  and  opening  longitudinally  on  one  side 
only. 

The  seeds  are  spherical,  internally  angular,  of  the  size  of 
a  fiiberd,  covered  with  a  thin  shining  pellicle,  a  little  hard, 
and  of  a  maroon  colour.  The  kernel  is  oily,  and  of  a  bitter 
and  disagreeable  taste,  v.hich  produces  salivation,  and  even 
occasions  nausea. 

The  tea  often  tlouers  in  Europe,  br.t  it  rarely  fructifies. 
It  belongs  to  the  order  and  class  of  the  PnJijaiidr'ui  tnovogi/- 
nia  Linn.;  and  M.  de  Jus.^ieu  has  classed  it  in  the  family 
of  tiie  orange  trees  next  to  the  camelki. 

\'  is  cultivated  every  where,  from  Canton  to  Pekin  ;  where 
the  winter,  according  to  tliC  observations  of  the  missiona- 
ries, is  more  severe  than  at  Paris.  It  would,  no  doubt,  be 
pcv-;sii)le  to  propagate  this  valuable  plant  in  France,  if  one 
could  procure  a  sufficient  number  of  individuals  to  make 
cxpcri)-'ient^,  by  cultivating  it  in  different  soils  and  under 
d!Herent  ehmates.  This  object  deserves  the  attention  of 
government,  as  the  consumption  of  tea  is  immense,  and  as 
lii^  quantity  iniported  every  year  ainounts  to  a  considerable 

sum» 
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sum,  for  which  Europe  is  rendered  tributarv  to  China. 
The  tea  seeds  brought  to  us  from  iliat  countrv  become  ran- 
cid, and  spoil  at  sea;  so  that  scarcely  one  of  a  thousand 
produces  plants.  It  would,  tlieretorc,  be  necessary  that 
persons  who  go  to  China  should  procure  them  exceedinciy 
fresh,  and  take  care  to  sow  them,  before  they  sail,  in  boxes 
filled  with  light  earth  :  they  would  then  spring  up  on  the 
passase.  Nothing  would  be  necessary  but  to  water  them 
from  time  to  time,  and  to  preserve  them  from  the  sea 
water:  tb.c  vounsr  plants  might  then  arrive  in  safety.  We 
are  assured  that  the  Chinese  often  sell  to  the  Europeans  the 
seeds  of  the  camella  for  those  of  tea,  to  which  they  have  a 
great  resemblance:  this  deception  ought  to  be  guarded 
ag^ainst,  and  mi^ht  easily  be  prevented. 

What  I  have  to  say  on  the  culture,  prepar.-tion,  and  uses 
of  tea,  is  collected  from  Kempfer,  and  other  travellers  worthy 
of  credit;  and  though  I  have  little  to  add  to  what  they 
have  said,  I  hope  this  extract  will  still  be  useful,  because  it 
will  exhibit  in  one  point  of  view  several  scattered  and  little 
known  facts. 

In  Japan  the  tea  is  sown  in  the  month  of  February,  at 
certain  distances,  on  the  borders  of  the  cultivated  fields,  that 
its  shade  may  not  injure  the  crops,  and  tliat  the  leaves  mav 
tnore  easily  be  collected  ;  and  as  the  seeds  are  liable  soon 
to  spoil,  from  six  to  twelve  are  sown  in  the  same  hole,  be- 
cause no  more  than  about  a  fifth  of  them  spriiigup.  In  Chi- 
na it  is  cultivated  in  the  open  fields.  It  thrives  exceedingly 
well  on  the  declivities  of  the  hills  exjiosed  to  the  south,  and 
in  the  vicinity  of  rivers  and  streams.  When  the  young 
plants  have  attained  to  the  age  of  three  years,  the  leaves  mav 
be  collected  from  them.  At  the  age  of  seven  they  produce 
only  a  small  quantity  ;  the  tmnk  is  then  cut  near  to  the  root, 
because  the  stock  sends  out  new  twi^s  which  yield  abundant 
crops:  sometimes  this  operation  is  deferred  till  the  tenth 
year. 

The  leaves  of  the  tea  arc  detached  one  by  one:  the  best 
are  those  gathered  at  the  end  of  February,  or  in  the  begin- 
ning of  March,  when  the  leaves  Are  still  tender  and  not 
completely  expanded.  This  tea  is  scarce,  sold  at  a  dear  rate, 
and  reserved  for  the  rich  and  persons  of  rank.  The  Ja- 
panese call  it  imperial  tea,  flower  of  the  tea,  or  Ion  tea  :  it  \% 
that  most  esteemed.  The  second  crop  is  collected  a  month 
later:  the  leaves,  whether  expanded  or  i;iot,  are  gathered 
without  distinction;  after  which  they  are  separated  into 
several  heaps,  .according  to  their  ditferent  degrees  of  age. 
After  this  second  crop,  a  third  and  last  are  collected :  the 

last 
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last   is   the.  most  abundant j  but  it  gives  tea  oi  leSs  value, 
wbich  IS  courjumeu  by  trie  common  people. 

Tlni  tea  of  the  first  quality,  or  hon  lea,  which  the  Japanese 
call  ii\:^o  ficki-fijca,  is  pjuuded  and  reduced  to  a  tine  pow- 
«k;r,  wliich  is  int'uscd  n")  boiling  water.  'Ilie  quality  otit 
varies  according  to  tivj  soil,  the  cliuuite,  and  the  age  of  the 
shrubs  whicli  have  produced  it. 

Tea  of  the  second  crop,  called  Chinese  tea,  and  also  /oo- 
tsjcay  IS  generally  distinguished  into  four  classes,  in  regard 
to  thed.ficrent  degrees  oi  goodness. 

Thai-  of  the  third,  which  they  call  han-tsjan,  composed  of 
older  and  liH'.der  leaves,  and  prepared  w iih  less  care,  has 
also  Its  different  degrees  of  value.  When  the  tea-harvest  is 
eiukd,  It  is  celebrated  hy  public  festivals  and  amusements. 

The  nK>st  esist-med  tea  of  .lapan,  according  to  Kempfer, 
grows  in  the  environs  of  the  small  town  ofX/dsi,  situated  in 
the  neighoourhood  of  the  sea:  in  that  district  is  a  celebrated 
moiuilain,  wliich  is  entirely  employed  for  the  cultivation  of 
that  used  bv  the  emperor.  This  mountain,  which  has  a 
beautiful  and  picturesque  appearance,  is  siurounded  by  a 
broad  ditch,  to  prevent  men  and  animals  from  having  any 
access  to  it.  The  plantations-  are  laid  out  by  the  line, 
arranged  in  a  manner  exceedingly  agreeable  to  the  eye,  and 
the  shrubs  are  w  ashed  and  cleaned  every  day.  While  the 
leaves  are  collecting,  the  m-ai  en)pIoyed  in  that  operation 
bathe  two  or  liii\e  times  every  day,  and  wear  gloves  when 
they  pick  the  leaves,  to  prevent  them  from  being  dirtied. 
When  the  leaves  have  been  torrilied  iuid  properly  prepared^ 
they  are  shut  up  m  vcsr-els  of  great  value,  and  conveyed  with 
much  pomp  to  the  emperor's  palace. 

Tea  is  prepared  iti  public  ediliccs,  which  are  provided  with 
the  necessary  apparauis.  Some  pounds  of  the  leaves,  fresh 
fi-athered,  are  put  into  a  '•^ind  of  pan,  made  of  thin  iron  plate, 
broad  but  not  deep,  of  a  circular  or  sqaare  form,  and  heated 
by  means  of  a  stove  destined  lor  that  purpose,  and  of  v.liich 
a  descripiion  may  be  seen  m  Ken)pfer.  They  are  stirred 
and  rapidiv  turned  nith  the  hands,  that  they  may  be  torri- 
iied  in  as  uniform  a  ni«!iner  as  possible ;  and  the  operation  is 
xontinued  untd  ihev  emit  a  sort  of  crackling  noise  on  the 
plate.  Ihe  hecit,  bv  depriving  them  of  their  juices,  destroys 
that  intoxicating  and  noxious  tiuality  which  they  naturally 
po>sess.  Thev  mn  t  be  torrilied  when  exceedingly  fresh, 
because  if  kept  some  ddvs  they  would  become  black  and 
loj-.e  their  value.  Theheat  of  the  pan  ought  to  be  so  great 
as  scarcely  to  adn)ic  of  its  being  touched- with  the  hand. 
Id  China  the  leaves  arc  iaimerscd  in  boiling  water  for  half  a 

minute 
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minute  before   ihey  arc  roasted.     When  properly  torrilkti, 
they  are  taken  from  the  pan  w  ith  a  w  ooden  spatula,   and 
distributed   to  persons  specially  charged  with  the  care  of 
rolling  them.     This  operaiion  is  periormed  by  rolling  them 
rapidiv,  and  with  an  uniform  motion,  with  the  palm  of  the 
hand,   on  tables  a  little  raised,  and  covered  with  very  fine 
mats  made  of  straw.     The  slight   compressr'.>n  which  they 
then  experience  expresses  from  them  a  greenish  yelioy  juice, 
which  produces  on  the  hands  a  heat  almost  insupportable  ; 
yet  the  operation  must  be  continued  till  they  are  cold,  for 
they  can  be  rolled  onlv  while  hot;  and,  that  they  may  not 
unroll  themselves,  it  is  essentially  necessar\'  that  they  should 
cool  under  the  hand :  the  more  rapid  the  cooling,  the  better 
they  continue  roiled-     It  is  even  accelerated  by  agitating 
the  air  with  a  sort  of  fan:  but,  whatever  care  may  be  taken, 
there  are  always. a. certain  number  which  become  unrolled. 
The  rolling  is  still  continued ;  and  those  which,  for  want  of 
having  been  sufficiently  dried,  are  not  susceptible  of  rolling, 
are  torrilicd  a  second  time,   care  beimr  taken  to  check  tlie 
action  of  the  fire,  to  prevent  their  being  biackcacd  or  burnt. 
"Some  torrifv  and  roast  the  leaves  live  or  six  times,  gradually 
diminishing  the  intensity  of  the  heat:  by  this  practice  they 
retain  better  their  green  colour,  and  are  less  liable  to  be- 
come altered.     Each  time  the  operation  is  begun,   the  pan 
is  washed  with  warm  water,  to  remove  the  juices  and  other 
heterogeneous  parts  which  ma)  adliere  to  it.     The  leaves, 
thus  prepared,  are  spread  out  on  mats ;  and  those  which 
are  thick,  badlv  rolled,  or  too  nuich  burnt,   are  separated. 
Leaves  of  the  first  quality  ougiu  to  be  more  terrified  than 
the  rest,  in  order  that  they  may  be  niore  readily  pulverised. 
When  gathered  young,  and  exceedingly   tender,  they  are. 
merely  immersed  in  warm  water;  then  dned,  by  means  of  a 
charcoal  heat,  on  pieces  of  pasteboard;  and,  on  account  of 
their  small  size,  ave  not  rolled. 

The  inhabitants  of  the  country  torrifv  tiieir  tea  without 
much  precaution,  stiri'ing  it  in  earthen  vessels  exposed  to 
heat.  This  tea  is  often  of  a  good  quality,  though  sold  at  a 
low  price;  and  M.  Cassigni  asserts  that  in  Cochin-china 
it  is  not  customary  to  roll  the  leav,js. 

At  the  end  of  some  months,  the  tea  is  taken  from  the 
vessels  in  which  it  is  contained,  and  again  exposed  to  a 
gentle  heat,  to  deprive  it  of  all  its  moisture,  and  that  it  may 
run  no  risque  of  becoming  worse. 

To  preserve  tea,  it  must  be  put  into  close  vessels,  and 
completelv  defended  from  contact  with  the  air.  Kerapfer 
asserts  that  the  tea  brought  to  Europe  has  al^-ays  lost  son>e 

part 
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part  of  its  quality,  and  that  he  never  found  in  it  that  agree- 
able taste  and  delicate  flavour  which  it  has  in  the  country 
where  it  grows.  The  Japanese  keep  it  in  vessels  made  of  tin, 
and,  when  larc;e,  thev  arc  put  into  boNcs  of  fir  to  support 
them  and  give  them  more  strength,  and  the  joints  of  the 
boxes  arc  closed  both  inside  and  outsidt  with  paper.  That 
destined  for  the  emperor  and  grandees  is  put  into  valuable 
vessels  of  porcelain,  or  of  some  other  substance.  It  keeps 
them  exceed inirly  well,  and,  as  is  asserted,  even  improves. 
The  third  sort  of  tea  is  that  least  susceptible  of  alteration. 
The  peasants  preserve  it  in  vessels  made  of  straw,  which 
ihey  suspend  from  the  roofs  of  their  houses.  The  author  of 
Lord  Macartnev's  \'ov;;ge  savs,  that  in  China  the  tea  is 
heaped  up,  and  trod  wuh  the  feet  in  large  boxes  of  wood 
lined  wilii  sheets  of  lead. 

Tea  is  perfuined  with  the  flowers  of  a  kind  of  mugwort, 
those  of  the  scented  olive,  the  ccnnel'ia  usanqiia,  the  Arabian 
iasniin,  the  curcuma,  or  Indian  saffron.  Sec. 

Some  authors  have  advanced  tluit  tea  is  torrilied  on  plates 
of  copper,  and  that  its  colour  arises  particularly  from  verdi- 
gris ;  hut  Kcm.pfcr  sii\'S,  posilivelv,  that  it  is  torrified  on 
plates  of  iron.  The  writer  of  Lord  Macartney's  Voyage 
asserts  the  same  thing;  and  Dr.  Lettson)  was  never  able  to 
discover  a  particle  of  copper,  notwithstanding  the  number  of 
trials  he  made  with  a  great  number  of  kinds  of  tea  j  so  that 
this  imputation  is  void  of  foundation. 

Some  drink  tea  in  infusion  :  others  pulverise  it  in  small 
n)ills  made  of  stone,  turned  by  means  of  the  hand.  It  is 
grcumd  on  the  evening  before  it  is  to  be  used.  This  custom 
is  comiuon  among  the  rich.  Boiling  water  is  poured  into 
the  cups,  and  a  certain  quantity  of  pulverised  tea,  taken  up 
V.  ith  a  spoon,  is  thrown  into  then)  :  it  is  then  mixed  with  a 
v.oodcn  instrument,  like  a  chocolate-stick,  which  is  moved 
in  a  circular  direction  with  the  hand. 

The  third  numner  of  taking  tea  is  in  decoction,  which  i« 
r.scd  only  among  the  country  people.  Thev  boil  water  in  a 
pot,  then  throw  in  a  few  handiuls,  more  or  less  according  to 
the  company,  of  tea-leaves  of  the  third  quality,  and  drink  it 
prepared  in  tliis  manner  to  quench  their  thirst.  Sometimes 
they  boil  the  tea-leaves  in  a  bag,  in  order  that  thev  may  not 
become  mixed  wuh  the  water.  That  w  jiich  has  lost  its 
\irtue  is  employed  in  dyeing  silk,  to  which  they  coiunmnicate 
a  brown  colour. 

I'Vesh  tea  has  an  intoxicating  quality,  which  attacks  and 
irritates  the  nerves,  and  which  it  does  not  entirely  lose  by 
tornfaction:  it  is  even  asserted  that  it  is  not  completely 

freed 


Oiservations  on  Ted.  129 

freed  from  it  before  the  end  often  or  twelve  months;  it  is 
then  pleasant  and  wholesome,  and  excites  cheerfulness^. 
7"he  Japanese  never  drink  it  fresh,  without  mixing  with  it 
an  equal  quantity  of  old  tea.  It  removes  obstruction-^, 
assists  digestion  by  rousing  the  action  of  the  stomach  ;  and 
there  is  no  plant  known  of  vv^hich  people  can  drink  an  in- 
fusion so  frequently,  and  in  such  large  quantity,  without 
disgust.  The  Chinese  consider  it  as  exceedingly  salubrious. 
They  never  mix  with  it  milk,  syrup,  or  strong  liquors. 
They  drink  it  pure,  with  a  little  sugar-candy  vvhich  they 
hold  in  their  mouth;  and  the  habitual  use  which  these 
people  have  made  of  it  for  so  many  centuries,  proves  that 
when  well  prepared  it  has  no  prejudicial  qualities.  They 
form  from  it  also  an  extract,  which  they  use  diluted  in  a 
large  quantity  of  water,  and  to  which  they  ascribe  great  vir- 
tues in  various  maladies.  Kalm  asserts  that  tea  is  of  great 
service  in  correcting  tlie  bad  qualitv  of  water,  that  it  revives 
the  strength,  and  tijat  it  was  of  much  benefit  to  him  during 
his  travels. 

In  commerce,  tea  is  distinguished  into  eight  principal 
kinds;  three  of  which  are  green  tea,  and  five  bohea :  bM.t  I 
ghall  here  observe  that  the  bohea  tea  of  the  shops  is  not  the 
same  as  that  known  under  this  name  bv  the  Chinese.  The 
three  kinds  of  green  tea  are:  1st,  Imperial  tea,  or  the 
Jfoivcrs  of  tea.  1  ts  leaves  are  not  rolled  :  they  are  of  a  bright 
green  colour,  and  have  an  agreeable  odour.  2d,  Ha'isvcn,  or 
hi/ssoriy  which  takes  its  name  from  an  Indian  merchant  who 
lirst  brought  it  to  Europe.  The  leaves  are  small,  and  strong- 
ly rolled ;  thev  have  a  e;reen  colour  inclining  to  blue. 
3d,  Si/iglo,  or  song/o  tea,  which,  like  several  other  kinds, 
is  called  after  the  name  of  the  place  where  it  is  cultivated. 

The  five  sorts  of  bohea  tea  commonlv  known  in  commerce 
are:  1st,  Suc/iong  ;  the  leaves  of  which  are  broad,  not  rolled, 
andof  acolourinclininjitovellow.  It  is  imported  intoRussia 
by  the  caravans  in  packets  of  half  a  pound.  2d,  Sumlo  tea, 
which  smells  like  violets,  and  the  infusion  of  which  is  pale. 
3d,  Congo;  the  leaves  (^f  which  are  broad,  and  the  infusion 
liigh-coloured.  4th,  Peko  tea,  which  is  known  by  the  small 
white  leaves  mixed  \^  ith  it.  3th,  Bohea;  the  leaves  of 
which  arc  of  a  brownish  green  and  uniform  colour  :  a  kind, 
of  tea  rolled  up  in  balls  of  dift'erent  sizes,  the  leaves  of 
which  are  united  bv  a  glutinous  substance  which  does  not 
alter  their  qualitv,  is  also  brought  from  China.  There  are 
likewise  balls  of  medicinal  tea,  composed  of  leaves  impreg- 
nated with  a  decoction  of  rhubarb  ;  and  there  are  several 
other  varieties  which  it  is  needless  to  mention. 

Tea  was  first  introduced  into  Europe  by  the  Dutch,     fa 
Vol.  20.  No.  78.  A'c;y.  1804.  I  '  1641, 
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J  64 1 ,  Tulpius,  a  celebrated  phvsiclan,  and  consul  at  Amster- 
dam, wrote  in  praise  ot"  its  good  qualities.  It  is  asserted  that 
he  did  so  by  desire  of  the  Dutch  East-India  company,  who 
rewarded  him  with  a  considerable  sum  oi'  mcmey.  In  1667, 
Jonquet,  a  French  physician,  extolled  its  virtue^.  In  I678, 
Bontetre,  physician  to  the  elector  of  Brandenburgh,  who  had 
acquired  great  reputation,  bestowed  high  encomiums  on  its 
qualities,  in  a  dissertation  which  he  published  on  tea,  coffee, 
and  chocolate.  This  work  was  attended  with  great  success, 
and  contributed  not  a  little  to  render  tlie  use  of  it  more 
general;  and,  before  the  end  of  the  ccntyry,  the  consump- 
tion of  it  was  considerable.  According  to  a  table  published 
jn  Dr.  Lettsom's  work,  the  quantity  of  tea  imported  into 
Europe  from  China,  between  the  years  1776  and  1794, 
amounted  annually  to  fifteen,  twentv,  twenty-five,  twenty- 
nine,  and  even  thirtv-six  millions  of  pounds;  an  enormous 
consumption,  for  which  Europe  pays  every  year  a  large  sum 
which  it  no  doubt  might  save. 

The  use  of  tea  in  China  may  be  traced  back  to  the  earliest 
ages ;  and  it  is  so  prevalent  among  all  classes  in  this  inmicnse 
empire,  that,  according  to  the  author  of  Lord  Macartney's 
Voyage,  if  the  Europeans  should  give  up  tlie  tea  trade,  the 
value  of  it  in  the  coitntry  vvould  not  be  much  lessened. 

The  Japanese  ascribe  to  tea  a  miraculous  origin.  Darma, 
a  very  religions  prince,  and  third  son  of  an  Indian  kincf, 
named  Kosjusvo,  landed  in  China,  they  say,  in  the  year  510 
of  the  Christian  eera.  He  emploved  all  his  care  to  diffuse 
throughout  the  country  a  kno\^  ledge  of  the  true  God  and 
religion  ;  and,  being  desirous  to  excite  men  by  his  example, 
imposed  on  himself  privations  and  mortifications  of  every 
kind;  living  in  the  trpen  air,  and  devoting  the  days  and 
nights  to  prayer  and  contemplation.  After  several  years, 
however, being  woni  o\it  with  fatigue,  he  fell  asleep  against 
iVis  will ;  and  that  he  might  taithfuUy  observe  his  oath 
which  he  thought  he  had  violated,  he  cut  off  his  eye-lids 
and  threw  them  on  the  ground.  Next  day,  having  returned 
to  the  same  spot,  he  found  them  changed  into  a  shrub  which 
the  earth  had  never  before  produced.  Having  eaten  some 
of  the  leaves  of  it,  he  found  his  spirits  exhilarated,  and  his 
former  vigour  restored.  He  recommended  this  aliment  to 
his  disciples  and  followers.  The  reputation  ot  tea  increased, 
and  after  that  time  it  continued  t(j  be  generally  used.  Kcmp- 
fer,  in  his  yimoenildtcs  exofirw,  ^ives  the  life  w  ith  a  portrait 
of  this  saint  so  celebrated  in  Cluna  and  Japan.  '1  nerc  is 
seen,  at  the  feet  of  Darma,  a  reed,  which  indicates  that  he 
had  traversed  the  seas  and  vivfcrs. 

XXL   On 
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XXI.  On  a  Liquid  Sulphur.     B^/ Professor  LtAMVAHius^. 

J-N  the  year  179^  T  discovered  a  liquid  sulphur,  which  I 
obtained  while  distilling  martial  pyrites  with  charcoal,  in 
order  to  try  whether  I  could  not  extract  a  greater  (juantily 
of  sulphur  from  that  mineral.  I  tlien  sent  a  small  quantity 
of  this  liquid  to  my  late  friend  Gren,  accompanied  with  a 
short  notice  in  regard  to  some  of  its  principal  properties. 
Chemists,  since  that  time,  have  paid  little  attention  to  this 
subject;  and  though  T  have  frequently  repeated  the  experi- 
ment, I  was  never  able  to  find  this  substance  again.  I  was 
obliged  to  suspend  these  researches,  but  without  entirely 
abandoning  the  subject. 

Performing  some  operations  lately  on  pyritised  wood,  I 
succeeded  in  finding  different  methods  of  preparino-  this 
remarkable  substance,  and  have  even  examined  several  of 
its  properties;  I  shall,  therefore,  here  give  an  account  of  my 
new  observations,  reserving  the  more  ample  details  for 
another  opportunity. 

I  obtained  this  liquid,  which  for  the  present  I  shall  call 
alcohol  of  sulphur,  by  the  distillation  of  pyritised  wood 
alone,  or  by  distilling  martial  pyrites  \\ith  common 
or  bituminous  Vvood,  fossil  wood,  coals,  or  anthracite. 
The  manner  of  preparing  it  is  as  follows  : — Charge  an 
earthen  retort  vviih  a  proper  quantity  of  the  earth,  and  to  the 
beak  join  an  adaptor,  which  is  immersed  in  a  receiver  filled 
with  water :  a  communication,  by  means  of  a  tube,  is 
formed  between  the  latter,  with  a  pneumato-chemical  appa- 
ratus. When  the  whole  is  well  luted,  kindle  the  fire,  carry 
it  to  a  white  heat,  and  conduct  the  operation  nearly  in  the 
same  manner  as  for  the  preparation  of  phosphorus.  A  large 
quantity  of  sulphurated  hydrogen  gas  is  at  first  disengaged, 
except  when  anthracite  is  employed,  and  a  little  empy- 
reumatic  oil ;  but,  as  soon  as  tlie  retort  is  very  red,  the 
•alcohol  of  sulphur  passes  in  small  liquid  drops,  which  lali 
to  the  bottom  of  the  water:  when  anthracite  is  employed  it 
is  white,  and  contains  no  empvreumatic  oil,  Vv'ith  which  it  is 
always  tainted  when  the  other  substances  -are  used.  To 
separate  this  oil,  it  is  again  distilled  by  a  lamp  heat  in  a 
retort  with  a  little  water,  and  the  beak  of  the  retort  is  im- 
mersed in  distilled  water.  By  this  means  it  is  obtained 
perfectly  white. 

The  proportions  of  the  substances  w-hich  I  put  into  the 
retort,  and  which  no  doubt  might  be  varied,  were ; 

■    From  the  Anr.alfs  de  Cblmie,  No.  147. 
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1  pound  of  p\rilised  wood,  coarsely  pulverised,   (gave  two 

oi?irCts  of  alcohol  of  sulphur) ; 
4  ounces  of  pyrites,  and  1  ounce  of  bituminous  woodj 
4       -         -         -      and  I  ounce  of  fossil  wood  j 
4       -         -         -      and  1  ounce  of  coals; 
4       -          -         -      and  1  ounce  of  saw-dust; 
4       -         -         -      and  1  ounce  of  anthracite. 

These  substances,  reduced  to  powder  and  treated  as  above, 
gave  from  7  to  S  gros  of  alcohol  of  sulphur. 

Since  anthracite  gives  no  cmpyreumatic  oil,  but  only  car- 
bonated hvdrogen  gas  (perhaps  also  gaseous  oxide  of  carbon), 
it  appears  that  the  presence  of  this  oil  is  not  necessary  to  the 
formation  of  the  product,  which  cavi  be  considered  only  as 
a  compound  of  empyrcumalic  oil  and  sulphur. 

Iii  all  these  operations,  less  sulphur  is  obtained  than  in 
distilling  ;iiai"tiaf  pyrites  alone.  There  may  be  other  means 
of  preparing  this  substance,  but  I  never  obtained  any  of  it 
when  I  employed  charcoal  with  pyrites.  It  is  possible  that 
that  which  I  took  in  1 706  was  not  completely  carbonised,  as 
sometimes  happens,  or  that  some  circumstance  in  the  opera- 
tion had  particularly  favoured  the  combination  of  the  sul- 
phur Wiih  the  substance  which  constitutes  the  alcohol  of 
sulphrir. 

Of  tlic  numerous  properties  of  this  substance,  I  remarked 
only   t)ie  following: 

1.  A  penetrating  odour. 

2.  Eitrenie  volatility.  Alcohol  of  sulphur  boils  ai  32"  of 
Ptcaumur ;  the  barometer  being  at  2()  in.  6  lines.  By 
evaporation  it  prodxices  a  great  deal  of  cold;  and  in  this 
respect  it  surpasses  all  the  others  known. 

3.  'Jlie  spccillc  gravity  is  1300,  which  is  the  more  extra- 
ordinary considering  its  volatility. 

4.  It  is  exceedingly  inflammable  :  the  least  electric  or 
galvanic  spark  is  sulTicient  to  make  it  burn,  and  it  leaves  no 
residuum  bv  its  combustion.  The  product,  on  the  contrary, 
issvdjihuric  acid  and  a  little  water.  Hitherto  no  carbon  has 
been  found.     The  flame  is  blue,  and  witliout  smoke. 

.5.  It  is  exceedingly  soluble  in  spirit  of  wine. 

6.  It  dissolves  phosphorus  with  ejrtreme  rapidity,  and 
without  the  aid  rtf  neat.  If  a  little  of  this  solution  be  put  on 
paper,  the  paper  inflames  at  the  end  of  ten  or  fifteen  minutes. 
This  solution  when  poured  into  water  does  not  shine.  At 
10*  of  Reaunuir  the  alcohol  of  sulphur  can  dissolve  a  weight 
of  phosphorus  equal  to  its  own. 

7.  It  has  an  extraordinary  rcfringcnt  power. 

b  '  "  S.  Water 
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8.  Water  dissolves  onlv  a  very  small  quantity  of  it,  and  it 
then  assumes  all  the  properties  of""  sulphurated  water. 

I  mention  these  properties  only  until  I  ean  make  further 
researches:  they  are  sutiicient  to  enable  one  to  distiutruioh 
the  substance;  the  constituent  parts  cannot  be  exactly 
determined,   but  by  repeatins;  and  varying  the  experiments. 

Sulphur  more  than  the  lialf  of  its  weight,  as  appears 
from  properties  4  and  S,  and  hydrogen,  are  no  doubt  th^e 
principal  elements  of  alcohol  of  sulphur.  If  I  thought  that 
no  carbon  were  to  be  sought  for  in  this  substance,  1  should 
have  given  it  the  name  of  hydrogenatcd  sulphur :  until  its 
nature   be  more  precisely  determined,  that  of  alcohol  of 

Iphur  is  applicable  to  it  on  account  of  its  volatility. 
^-^    ho])e  that  this  substance  will  be  found  hereafter  a  power- 
ful remedy  in  cases  in  which  ether  is  employed. 

Frcybuig,  Jan.  28,  1804^ 

P.  S.  Should  this  substance  be  found  to  be  the  same  as 
that  of  Clement  and  Desormes,  I  must  daim  the  priority 
of  mv  discovery,  which  was  made  in  1796.  But  this  is  of 
little  importance,  except  that  a  fact  when  observed  bv  seve- 
ral persons  who  have  not  communicated  to  each  other  their 
observations  may  be  considered  as  the  more  authentic. 


Kole — Since  writing  the  above,  I  have  read  the  experi- 
ments of  Clement  and  Desornies  with  great  attention,  in 
Gilbert's  Annals,  and  am  surprised  at  the  resemblance  which 
exists  between  the  two  products.  I,  however,  lind  the  fol- 
lov/ing  differences : 

Clement  and  Desormes* 
Carhuratcd  Sulphur. 

1.  Burns,  and  leaves  a  residuum  of 
carbon. 

2.  Deposits  carbon  in  combining 
with  fat  oils. 

3.  With  spirit  of  wine  it  is  converted 
into  a  soft  mass,  and  a  small  por- 
tion is  dissolved. 

4.  It  is  now  obtained  from  sulphura- 
ted iron. 


Alcohol  of  Sulphur. 

1 .  Burns,  and  leaves 
no  residunm. 

2.  Dissolves  entirely 
in  fat  oils. 

3.  Dissolves  entirely 
in  spirit  of  wine. 


4.  See  the  preceding 
experin:cnts. 

I  am  engaged  in  experiments  to  answer  the  following 
queries  : 

Is  my  product  hydrogenated  sulphur  ?  or  sulphurated 
carbon  ?  or  carbon,  suTphur  and  hvdrogen  ?  or  perhaps 
tiie  base  of  sulphur? 

Feb.  2,  I £04.. 

I  3  XXII.  £x- 
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XXTT.    'Experiments  to  ascertain  irhether  there  exists  am/ 
Affinitii  I'ctivixt  Carbon  and  Clay,  Li),ic  and  Slltx,  se- 
parately or  as  Compounds  united  with  the  Oxide  of  Iron 
forming  Iron  Ores  and  Iron  Stones.  By  David  Mushet, 
Esq.  of  the  Colder  Iron-PVorks. 

[Continued  from  p.  36.] 

W  iTH  a  view  to  oblalii  results  from  ores  compounded 
similar  to  those  which  we  use  at  furnaces  in  the  scale  of 
manufacture,  the  four  following  classes  were  carefully  made 
and  operated  upon : 

4lli  Class  consisted  of 

40  parts  of  oxide, 

eo  of  chalk, 

20  of  sand, 

20  of  clay. 

100 

5th  Class. 

40  parts  of  oxide, 

30  of  chalk, 

30  of  clav. 


100 

6th  Class. 

40  parts  of  oxide, 

30  of  sand, 

30  of  clay. 


100 

7th  Class. 

40  parts  of  oxide, 

30  of  sand, 

30  of  lime. 


100 

As  the  details  of  these  experiments  might  be  deemed 
tedious,  I  shall  confine  myself  merely  to  tables  of  the  re- 
sidts  obtained  from  each  compound  respectively;  by  which 
it  will  he  easily  perceived  that  the  peculiar  properties  of  the 
respective  earths  still  exist  where  they  are  not  corrected  by 
an  equality  of  mixture,  or  where  Umc  is  not  used  as  one  of 
the  principal  ingredients. 

Results 
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Results  of  4th  class,  compounded  of 

40  parts  ot  oxide, 

20  of  chalk, 

20  of  clay, 

and  20  of  sand. 

Ouantity  of  matter  used  in  each  experiment  400  grains. 

per  cent. 
Exp.  I.  l-30th  of  carbon  yielded  <2\  grs.  of  iron,  or  625 
IT.  l-20th       ditto     '■ 33"    ditto,       or  8-75 

III.  l-]5th       ditto     oS         ditto,        or     14-,V 

IV.  1-lOth       ditto     95         ditto,        or     23^ 

V.  l-7th         ditto     111          ditio,       or     SJf 

This  last  experiment  was  a  perfect  assay.  The  glass  was 
oFa  dull  flinty  colour,  considerably  transparent,  and  proves 
that  under  similar  circumstances  an  ore  equally  composed 
of  clay,  lime,  and  silex,  will  smelt  to  greater  advantage 
tlian  one  either  exclusively  united  to  silex  or  clay. 
Results  of  5th  class,  compounded  of 
40  parts  of  oxide, 

30  of  chalk, 

30  of  clay, 

Ouantity  of  matter  operated  upon  400  grains.        per  cenr. 

Exp.  I.    l-30th  of  carbon  yiciJed     7  grs.  of  iron,  or     If- 

II.   l-20th       ditto      ' 38         ditto,      or    9,V 

III.  l-15ih       ditto       51  ditto,       or  12^ 

IV.  1-lOth       ditto       78         ditto,      or  IQi 

V.  l-7th         ditto     unfused. 
Results  of  6th  class,  compounded  of 

40  parts  of  oxide, 

30  of  clay, 

30  of  sand. 

Ouantity  of  matter  operated  upon  400  grains.        per  cent. 
Exp.  T,   l-30tli  of  carbon  yielded  16  grs.  of  iron,  or    4 

' 30       ditto,        or    7+ 

57       ditto,        or  14^- 

unfused. 
Results  of  7th  class,  compounded  of 
40  parts  of  oxide, 

oO  of  sand, 

30  of  chalk, 

Ouantity  of  matter  in  each  experiment  400  grains. 

per  cent. 

Exp.  I.   1 -30th  of  carbon  yielded     1  gr.  of  iron,  or      J- 

II.    l-20th       ditto     ' 13"      ditto,      or    3\ 

III.  1-1 5th       ditto       40         ditto,      or  10 

IV.  1-lOth       ditto       103         ditto,     or  25] 

V.   l-7th         ditto       129         ditto,      or  32'- 

VI.  l-5Lh         ditto  unfused  from  an  excess  of  carbon. 
I  4  If 


II.    l-2Uth 

ditto 

III.    l-15th 

ditto 

IV.   l-ioth 

ditto 
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If  the  result?  of  this  class  are  compired  with  those  of 
Class  5,  it  will  be  found  that  an  ore  compounded  of  sand  and 
hnie  is  more  easily  fused,  and  ultimately  more  productive, 
than  one  equally  composed  of  clay  and  calcareous  earths. 

In  these  classes  I  deemed  it  of  some  importance  to  add 
an  eighth.  It  has  of  late  been  received  and  believed  by  the 
most  of  Europe,  that  the  French  chemists  have  discovered 
a  process  of  imparting  carbonaceous  matter  to  iron  by  the 
decomposition  of  the  carbonic  acid,  and  that  in  such  quan- 
tity as  to  convert  soft  iron  into  cast  steel.  Those  who  rest 
in  the  belief  of  this  discovery  must  naturally  have  expected 
that  in  tliese  experiments  the  greatest  quantity  of  iron  would 
have  been  revived  where  the  carbonate  of  lime  was  used, 
and  that  this  quantity  would  have  borne  an  exact  relation  to 
the  proportions  of  the  carbonate. 

The  very  reverse  of  this,  however,  turns  out  to  be  the 
fact ;  for  it  requires  double  and  sometimes  triple  the  quan- 
tity of  carbonaceous  matter  to  be  added  to  revive  the  same 
quantity  of  iron  when  carbonate  is  used,  than  is  requisite 
with  either  clav  or  silex. 

To  ascertain  what  ditfercnce  would  arise  betwixt  the  re- 
sult of  the  experiments  with  chalk,  and  the  same  deprived 
of  its  acid,  the  following  experiments  were  made  : 

Results  of  8th  Class,  compounded  of 
40  parts  of  oxide, 
60  of  chalk  deprived  of  its  acid. 

Ouantitv  of  matter  (deeming  it  niore  unfusible)  made  use 
of,  200  grains. 

Exp.  I.   l-30th  of  carbon  yielded  no  metal. 

'  —  ditto 

—  ditto 

—  6  grs.  of  iron,  or  3  per  cent. 

—  3  7         ditto       18-i- 

—  33         ditto      26  ,V 
not  fused. 

Tf  these  results  are  compared  with  those  of  Class  1,  it 
will  be  evident  that  a  larger  proportion  of  charcoal  is  requi- 
site in  the  present  case  to  revive  the  iirst  portions  of  iron  ; 
but  then  it  ought  to  be  considered  that  the  oxide  is  pre- 
sented with  a  larger  proportion  of  calcareous  earth  by  all 
the  (juantity  of  acid  and  water  of  crystallization  contaiued 
in  the  carbonate. 


II. 

l-20th 

ditto 

III. 

1-1 5th 

ditto 

IV. 

]-loth 

ditto 

V. 

l-Sth 

ditto 

Vi. 

l-7th 

ditto 

VII. 

l-5th 

ditto 

Geiwal 
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The  following  experiments,  performed  with  argillaceous, 
siliceous,  and  calcareous  ironstone:?  iu  the  state   in  which 
th.cv  are  taken  from  th(;  nimt^,  exhibit  an  exact  coincidence 
of  ^fi'cct  with  those  artillciallv  compounded. 
1st  J  ylrg'dlaceous  Ironsto?i<-. 

Of  this  particular  quality  the  mine  presents  three  strata, 
each  about  '24  inches  in  thickness.  They  arc  found  about 
i  feet  incumbent  to  a  regular  stratum  of  shelly  limestone 
about  9  inches  thick,  and  containing  a  thin  measure  of  cal- 
careous ironstone  in  its  very  centre.  The  shale  or  matnx 
in  which  the  argillaceous  strata  are  found,  is  a  blackish  blue 
clay  in  thin  lamina?,  and  of  that  particular  quality  best  cal- 
culated to  stand  the  heat  of  a  large  furnace.  Above  this 
shale  is  found  a  small  gritted  sandstone,  conmionly  called 
ztater  whin,  as  hard  as  Hint  and  about  four  feet  thick. 

The  colour  of  the  ironstone  resembles  very  much  the  ap- 
pearance of  the  schistus  described  above,  only  a  few  shades 
darker  in  point  of  colour.  The  fracture  rough,  and  mi- 
nutely granulated.  Its  hardness  as  an  ironstone  below 
mediocnty.  A  solitary  muscle-shell  is  sometimes  delected 
upon  its  surface;  and  on  one  piece  I  found  an  entire  bivalve 
neatly  forced  open,  with  the  configurations  distinct.  It 
may  be  proper  to  remark,  that  the  measure  of  calcareous 
jTiatter  below  is  an  entire  coagulation  of  muscles ;  and 
further,  that  the  under  surface  of  the  roof,  rock,  or  sand- 
stone, formerly  mentioned,  next  to  the  matrix,  is  beauti- 
fully waved  like  the  sea  beach  after  flood  tide.  Irregu- 
larly dispersed  along  this  surface  arc  alr>o  found  convex  fi- 
gures of  small  pine-shoots  very  perfect  and  entire.  The 
matrix  or  shale  below  bearing  the  corresponding  impres- 
sion, with  all  the  accuracy  of  a  highly  finished  mould. 

The  specific  gravity  of  this  ironstone  was* 

Exp.  I,  400  grains  of  raw  ironstone  were  fused  per  se. 
The  result  was  a  dark  coloured  glass,  the  upper  surface  of 
Mhich  was  covered  with  a  film  of  oxide  of  a  lake  colour. 
Two  small  cavities  were  found  formed,  from  which  I  in- 
ferred that  the  first  portions  of  metal  would  be  revived  with 
a  sniall  dose  of  carbon. 

Exp.  II.  400  grains  of  raw  ironstone, 

5 of  carbon,  or  l-80th. 

This  mixture  was  reduced  to  a  very  beautiful  shining 
black  glass  with  a  metallic  lustre.  Under  it  was  found  a 
very  perfect  spherule  of  iron  which  weighed  exactly  6-i 
jrrains,  and  equal  in  point  of  produce  to  2^  per  cent. 

The  surface  of  this  glass  was  imperfectly  radiated  with 

•  The  autlior  has  omitted  to  fill  up  this  blank. 

configurations 
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configurations  of  a  lake  colour.  Tlie  mass  was  uncommonlv 
dense,  and  the  fracture  possessed  a  lustre  bevond  that  of  a 
highiv  finished  razor-blade. 

Exp.  HI.  400  grains  of  raw  ironstone, 

7  of  charcoal,  or  1-5 7th. 

The  fusion  of  this  compound  yielded  an  eleoant  spherule 
of  iron  which  weighed  15^  grains  ;  equal  to  2-^-^  per  cent. 
'1  he  film  of  oxide  upon  the  glass  and  the  metallic  lustre 
of  the  fracture  nearly  gone. 

Erp.  IV.  400  grains  of  raw  ironstone, 

10  of  charcoal,  or  l-40th. 

This  mixture  formed  a  very  perfect  black  elass,  in  the. 
bottom  of  which  was  found  a  globule  of  iron  which  wciiilicJ 
35  grains  ;  equal  to  8}  per  cent.  The  fracture  of  the  criass, 
though  small,  presented  a  perfect  crystallization,  consistiui; 
of  diverging  lines  crossed  bv  light  feathery  impressions  re- 
sembling hoar-frost. 

Exp.  V.  400  grains  of  raw  ironstone, 

20  of  charcoal,  or  l-20th. 

There  was  obtained  from  the  fusion  of  this  mixture  an 
oval  mass  of  soft  iron  which  weighed  5g  grains:  equal  to 
It- 1  per  cent.  The  film  of  oxide  upon  the  surface  of  the 
glass  was  now  nearly  gone,  and  the  colour  a  deeper  black 
than  in  Exps.  I,  II,  Ilf,  IV. 

Exp.  VI.  400  grains  of  raw  ironstone, 

334- of  carbon,  or  1-1 3th. 

This  mixture  was  exposed  to  160°  ofWedgewocd,  and  a 
perfect  fusion  was  the  result.  Five  grains  of  the  charcoal, 
of  a  beautiful  black  colour,  remained  untaken  up.  A  com- 
pact metallic  button  was  found  in  the  glass,  v^'hich  weio-hcd 
75  grains ;  and  further,  twelve  small  gTobules  weio-hed'two 
grains.     Total  77  grains  :  equal  to  igi-  per  cent. 

The  glass  Vv-as  dull  whitish  green,  minutely  porous,  and 
but  slightly  transparent.  The  film  of  oxide  was  entirely 
gone  from  the  class  in  this  experiment. 

Exp.  VII.  400  grains  of  raw  ironstone, 

44-ii-  carbon,  or  l-gth. 

This  compound  was  fused  at  a  high  heat.  The  result 
was  perfect.  A  metalliv  button  was  obtained  \\hich  weighed 
S2  grains,  and  small  globules  thrown  agfainst  the  sides  and 
cover  of  the  crucible  2-i-.  Total  844-  grains  :  equal  to  21-1- 
per  cent. 

Exp.  VIII.  400  grains  of  raw  ironstone, 

80  of  carbon,  or  l-5th. 

This  mixture  was  exposed  till  the  crucible  became  soft, 

aiid 


140  On  the  Jffinit'tes  of 

and  nearly  choppinfr.     When  cold   T  found  the  fusion  in- 
complete, and  could  only  collect  in  all  -10  grains  of  iron. 
Exp.  IX.  400  oTdins  of  raw  ironstone, 

80  of  charcoal, 

100  —  of  chalk. 

This  mixture  fused  with  facility  in  a  low  heat.  The  re- 
sult was  a  crystallized  button  of  crude  iron  which  weighed 
]  IC  grains  ;   equal  to  28  per  cent. 

Recapitulation  of  experiments  with  argillaceous  ironstone. 
Exp.  I.  No  metal  revived.  percent. 

II.   1 -80th  of  ca-.bon  yielded     8^- grs.  iron,  or  2^ 

III.  l-57th       ditto      ' 15v''duio,    or    3-t«oV 

IV.  l-40th       ditto        33       ditto,    or    8-]- 

V.    l-'JOth       ditto        59       diito,    or  14^ 

\[,   l-12th       dilto        77       ditto,    or  19^ 

VII.    l-9th         ditto        8-]^     ditto,    or21V„- 

VIII.    l-.5th         ditto     unfused. 
IX.   l-5th         ditto 
And  100  grains  of  chalk  112       ditto,    or  28 

A  quantity  of  this  argillaceous  ironstone  was  torrified, 
and  found  to  lose  31  per  cent.  It  had  then  assumed  a 
brownish  red  colour,  which  darkened  considerably  in 
pounding.  It  was  found  to  be  easily  overheati-d  in  roasting, 
and  then  assumed  a  senii-vitrilied  fracture,  losing  its  adhe- 
sion to  the  tongue.  If  the  heat  is  carried  to  a  faint  white, 
the  mass  becomes  of  a  blackish  blue  colour,  swells  up  and 
resolves  itself  into  the  state  of  a  honeycomb,  increased  in 
bulk  and  in  weight. 

Exp.  I.  200  grains  of  tliis  ironstone  pounded  was  fused 
per  se,  and  in  the  first  experiment  was  found  a  minute  glo- 
bule of  iron  estimated  at  I-sd  of  a  grain.  The  experiment 
was  twice  repeated,  but  without  anv  metal  being  revived. 
In  the  first  case,  therefore,  the  revival  of  the  iron  was  most 
likely  occasioned  by  a  small  portion  of  the  fuel  being  acci- 
dentally thrown  into  the  crucible. 
Exf).  II.  500  grains  of  roasted  ore, 

12^' of  cirbon,  or  l-40th. 

There  resulted  from  the  fusion  of  this  mixture  three  per-> 
feci  globules  of  iron  which  weighed  4  grains,  which  is  about 
8-lOlhs  per  cent.  'I'hese  \\ere  found  in  the  bottom  of  an 
elliptical  eavitv  possessed  of  the  higliest  lustre  and  a  variety 
of  prismatic  tints. 

Exp.  III.  400  grains  of  roasted  ironstone, 

44  of  charcoal,  or  l-gthnearlv, 

'    This 
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This  mixture  fiised,  and  yielded  a  very  perfect  gla?s,  ac- 
companied by  a  metallic  button  which  wei^l'td  98  grains  : 
equal  to  24-1-  per  cent.  The  glass  obtaiuv;Ll  w  us  green,  and 
possessed  a  flmtv  fracture. 

Exp.  IV.  400  grains  of  roasted  ironstonr, 
80  of  chare  ja!,  or  l-5.h. 

This  mixture  was  fused  at  a  heat  of  160°,  and  when  cold 
was  examined,  and  found  as  follows  : 

93  grains  of  charcoal  were  found  upon  the 
surface  of  a  lisiht  green  coloured  glass,  which 
covered  a  mctaTlic  button  weighing  -  108  grains. 

Globules  extracted  from  the  glass        -  6 

Produce  equal  to  2S),-  per  cent.  -         114 

Exp.  Y.  400  grains  of  roasted  ironstone, 
133-p\^ —  of  carbon,  or  l-3d. 
This  mixture  was  exposed  to  a  heat  of  162°  of  Wedge - 
wood.  When  cold  it  was  found  imperfectly  reduced. 
About  50  grains  of  metallic  globules  were  obtained.  A 
portion  of  glass  was  formed  in  perfect  spheres,  entirely  co- 
vered with  carburated  globules  of  cast  iron.  The  jnilveru- 
lent  matter  that  remained  unfused  was  of  a  deep  black  co- 
lour mixed  with  spheres  of  very  brilliant  crude  iron.  This 
experiment  was  repeated  as  follows  : 

Exp.  VI.  400  grains  of  roasted  ironstone, 
ISS-p'o —    of  charcoal,  or  l-3d, 
120      —    of  raw  chalk. 

This  niixture  was  exposed  in  a  much  inferior  heat,  and  a 
very  perfect  reduction  of  the  compound  obtained.  A  me- 
tallic button  was  found,  and  some  globules,  which  weighed 
142  grains;  equal  to  33-i-  per  cent.:  which  amounted  to 
within  14-  grain  of  the  whole  contents  of  iron  contained  in 
the  ore. 

These,  with  many  other  experiments,  prove  that  when 
day  enters  greatly  into  the  compound  of  any  ore,  that  car- 
bon alone  is  not  capable  of  reviving  its  metallic  contents 
whether  the  ore  is  used  in  the  raw  or  roasted  state,  and  that 
calcareous  earth,  in  almost  every  ease,  can  be  applied  as  a 
substitute  in  part  for  carbon  In  consequence  of  the  curious 
relation  it  bears  to  both. 

The  difference  betwixt  the  quantities  of  revived  iron  with 
l-40th  of  carbon  is  sufficiently  accounted  for  by  the  roasted 
ironstone  containing  31  per  cent,  more  of  iron  ;  of  course 
the  additional  affinitv  exerted  by  this  iron  required  an  extra 
dose  of  carbon  before  anv  iron  was  let  fall, 

XXIII.    On 
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N  our  loinfcentli  volume,  p.  3.iC)^  \vc  inserted  a  short  paper 
bv  Charles  llatchott,  esq.  On  the  U/i/ihj  of'  Prnssiafe  of 
Copper  as  a  Pigment.,  which  was  copied  from  the  Journals 
of  the  Royal  Institution,  vol.  i.  p.  30fi.  In  tiie  1st  numher 
of  the  2d  voL  ot  that  work,  published  the  1st  of  June  1803, 
\\  as  inserted  a  leitcr  to  Mr.  Matchett  from  Mr.  Hume,  of 
Long  Acre,  which  we  overlooked  at  the  time,  but  which,  in 
justice  to  both  of  these  gentlemen,  we  now  lay  before  our 
readers,  some  of  whom  may  not  have  seen  the  work  ixx 
which  it  originally  appeared. 


Letter  in  Charles  Matchett,  Esq.  respecting  the  Priis- 
siate  of  Copper.     From  Mr.  Hume. 

DEAR  SIR, 

On  many  accounts  I  have  chosen  to  send  the  following 
communication  to  you,  rather  than  lay  it  before  the  proper 
editor  of  the  w'ork  to  which  it  alludes;  not  doubting,  if  any 
public  notice  be  'deemed  proper,  your  candour  and  your 
pen  will  do  meat  least  as  nmch  justice  as  I  deserve.  In  the 
last  number  of  the  Journals  of  the  Royal  Institution,  I  ob- 
serve a  paper,  written  \\ith  your  usual  chemical  accuracy,  on 
Pnissiate  of  Copper,  stating  it  to  be  very  useful  as  a  pig- 
ment, 8cc.  I  am  very  confident  you  were  not  aware,  that 
the  same  substance,  and  for  the  very  same  purpose,  had  been 
jnany  vears  before  discovered  and  prepared  by  myself;  that 
I  have  ever  since  constantly  kept  it  for  the  use  of  some  par- 
ticular frictids  and  artists;  and  have  given  away  and  sold  of 
it  to  numberless  other  people,  who,  probably,  never  till 
now  heard  the  name  of  prussiate  of  copper.  I  believe, 
amongst  manv  others,  two  of  the  present  proprietors  of 
the  Rovul  Institution  will  bear  me  out  and  testify  to  the 
truth  of  all  this;  viz.  Mr.  WUliam  Day,  more  particularly, 
and  Mr.  Collins,  enamel  painter  to  the  king.  The  former 
iventleman  will  recollect  that,  more  than  ten  years  ago,  I 
had  made,  indeed  for  a  very  different  purpose  than  painting, 
a  quantity  of  prussiate  of  copper;  that  on  begging  him  to 
try  it  as  a  colour,  a  task  lie  is  very  competent  to,  he  ap- 
proved of  it  and  made  a  very  favourable  report,  especially 
respcetiuL''  its  use  in  water.  Indeed  I  dare  say  you  are  satis- 
fied with  this  single  proof;  but  I  shall  just  add  that,  from 
my  friend's  recommendation,  Mr.  Collins  began  to  use  it, 
and  has  been  supplied  with  it  since  more  than  once:  the 

last 
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last  parcel  he  had  on  the  2tl  of  November  last,  which,  to 
use  his  own  words,  "  though  an  useful  tint,  is  not  so  tine  as 
that  prepared  two  years  ag;o." 

Permit  me  to  add,  though  in  this  place  it  mav  be  irrele- 
vant, that  I  have  generally  found  good  sulphate  of  copper 
answer  best  this  purpose;  and  as  this  salt,  from  its  cheap- 
ness, may  possibly  induce  manufacturers  to  prefer  it,  the 
prussiate  of  lime  must  give  place  to  that  of  potash  or  some 
other,  since  the  former  would  form  a  simultaneous  preci- 
pitate of  sulphate  of  lime  and  prussiate  of  copper. 

I  remain,  sir,  Yours,  Sec. 

Jos.  Hume. 


XXIV.  Second  Letter  to  Mr.  Tilt.och  on  the  Cow-Pock, 
from  Dr.  Thorntox,  htu:g  a  Comparison  of  the  Coiv- 
Pox  with  the  Small- Pox. 

Description  oftht  natural  Small-Pox f  ami  of  its  Mortality, 

X.  HERE  is  no  disease  that  the  medical  writer  has  to  describe, 
\\  hich  presents  a  more  melancholy  scene  than  the  natural 
small-pox,  as  it  very  frequently  occurs. 

When  the  phvsician  is  first  called  to  the  bed-side  of  the 
patient,  he  is  enabled  at  once  to  form  a  probable  conjecture 
as  to  the  approaching  disorder,  from  the  frequent  sishino-s 
and  sol)bings  of  the  person  labouring  under  an  anxiety  he 
is  unable  to  express ;  by  pains  felt  in  the  region  of  the 
stomach,  with  an  inclination,  but  generally  an  inability,  to 
vomit;  by  the  racking  and  frequent  shooting  pains  alono- 
the  back  and  loins  ;  a  general  lassitude  and  aching  of  evcrv 
limb;  a  most  unpleasant  sensation  of  cold,  not  relieved 
by  any  external  warmth  ;  a  contmued  drowsiness,  and  dis- 
inclination to  take  food. 

Then  succeed  heat,  thirst,  an  inflamed  eye,  restlessness, 
or  a  constant  inquietude;  the  pulse  is  quick  and  hard; 
convulsions  now^  come  on  in  children,  and  violent  sweating 
in  adults. 

Such  are  the  symptoms  which  usher  in  this  dreadful  foe 
to  the  human  race,  which  now  manifests  itself  by  many 
speck-like  spots,  resembling  flea-bites,  which  appear  first  ou 
the  face  and  upper  parts  of  the  body,  and  afterwards  invade 
the  whole  trunk,  look  angry,  create  pain,  and  gradually 
elevate  themselves  above  the  skin,  taking  on  the  appearance 
of  pimples.  By  the  filtli  or  sixth  day,  these  are  converted 
3  into 
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into  pustules,  containing  a  transparent  fluid,   and  cich  hM 
an  acconipanvinc;  inflammation  around. 

y\t  this  period  of  the  disease  the  throat  becomes  inflamexi, 
and  is  painful ;  the  breath  is  hot  and  fietid  ;  swallowing  is 
tlitlicult;  the  voice  hoarse;  in  adults  there  comes  on  a  sa- 
livation, and  in  intants  a  diarrhoea. 

On  the  seventh  dav  the  eve-lids  swell,  and  are  glued  to- 
gether, and  the  patient  has  both  the  sensation  and  appre- 
hension of  the  loss  of  sight. 

On  the  eighth  day  the  aqncous  fluid  of  the  pustules  is 
chaniied  into  tiiick  piis,  and  the  effluvia  now  issuing  from 
the  patient  arehighly  noisome  antl  infectious  ;  or,  instead  of 
a  yellow  pus,  or  matter,  only  ichor  is  produced,  which 
erodes  deep,  and  ends  in  niortilication  of  the  parts. 
Often,  purple  spots  appear  in  the  spaces  surrounding  the 
tiuption,  which  forebode  the  approaching  catastrophe. 
Often,  profuse  h.eniorrhages  of  thin  cornipt  blood  pa?s 
off  by  tuc  s'^.veral  outlets  of  the  body.  The  human  face 
divine,  bereft  of  e\  erv  feature,  then  exhibits  the  most  dis- 
tressinu;  sight,  being  one  mass  of  corruption  ;  and  at  this 
time,  should  sleep  kindly  come  in  to  appease  his  iniserics,  it 
is  disturbed  and  sh(M't,  and  he  frequently  wakes  wiih  a  start, 
as  if  roused  by  some  dreadful  apprehension ;  but  more  gene- 
rally the  sleepless  nights  are  passed  in  tearing  off  this  mask 
of  humours,  which  from  a  dark  brown  changes  to  a  black, 
and  each  morning  presents  a  horrid  scene  of  gore  mingled 
with  corrupticai. 

To  behold  the  poor  tortured  victim  nuiUled,  resistii-.g,  and 
finally  overcoming  every  artifice  to  j^revtrit  him  tearing  his 
flesh  to  pieces,  is  the  most  melanchtjly  siaht  which  the  fond 
mother  can  witness.  By-standers  no  longer  recognize  the 
temper  or  features  of  the  lovely  infant — happy  if  he  escape 
without  actual  loss  of  vision,  and  the  dimples  of  the  cherub 
cheek  are  not  furrowed  into  deep  seams  and  unsightly  pit;:*. 
Parents  at  such  a  moment  would  willingly  compronuse 
cverv  external  grace  for  the  possession  of  lite.  But  fate  yet 
hangs  suspended  on  a  thread.  The  swelling  of  the  lace 
abates  ;  the  limbs  in  their  tarn  become  tumefied  ;  the  fever, 
which  had  remitted  soiTiewhat  of  its  first  violence,  re- 
curs, from  the  matter  absorbed  ;  and  the  poor  tortured  vic- 
tim, undergoing  a  second  conflict  more  dreadful  than  the 
first,  with  weakened  powers  of  resistance,  most  com- 
nicnilv  from  between  tlie  14tlj  to  the  17ih  day  (one  out  of 
three  or  four  usually  dving  of  the  natural  small- pox)  finds 
a  release  from  his  miseries  by  the  arrow  of  death,  now- 
esteemed  as  a  kind  deliverer,  instead  of  the  horror  of  the 
human  conception  Or,  if  nature  should  come  off  vic- 
torious. 


Second  Letter  to  Mr.  Tllloch  on  the  Coiv-Pock.      145 

torious,  how  scarred!  how  each  bone  protrudes  through  the 
skin!  how  the  Umbs  totter!  how  fretful  the  temper !  how 
emaciaicd  the  countenance !  how  sunk  the  eve!  how  livid  the 
flesh! 

Perhaps  even  then  the  destroyer  has  still  accomplished  his 
work  J  and  the  patient,  too  early  congratulated,  sinks  under 
a  lingering  consumption,   or  is  eaten  away  by  slow  cor- 
roding ulcers,    commonly  called  the  king's  evil,    or  scro- 
phula. 

Such  is  the  too  faithful  picture  of  this  loathsome  disease, 
that  baffles  in  deserij)tion  all  the  powers  of  language,  and 
which  destroys  annually  in  Great  Britain  alone  30,000  souls, 
or  throughout  the  habitable  globe  20,000,000  of  people, 
exclusive  of  those  who  perish  from  the  impoverished  state 
of  the  system,  producing  those  formidable  disorders  which 
follow  in  her  train. 

1.  Of  the  Mortality  occasioned  ly  the  Small- Pox. 

Lo !  with  unnumbered  hands  and  countless  feet, 

The  Fl.'RY  comes,  her  destined  prey  to  meet; 

Deep  in  the  covert  hid,  s')c glides  unseen  —  Sophocles. 

The  reader  may  form  some  tolerable  notion  of  the  ra- 
vages committed  by  the  small-pox^  by  examining  the  bills  of 
mortality;  for  in  London,  where  the  climate  is  temperate, 
the  disease  well  known,  and  the  treatment  of  the  sick  very 
ably  conducted,  from  2000  to  3000,  at  the  present  day,  an- 
nually perish. — Baron  Dimsdale. 

So  great  was  the  epidemic  of  the  small-pox  at  Paris  in 
1723,  that  upwards  of  20,000  perished  in  that  city  alone! 
•—Voltaire. 

In  1768,  this  same  scourge  destroyed  at  Naples  16,000 
persons  in  a  few  weeks. — Ahbt  Chappe. 

In  Russia  the  annual  destruction  is  estimated  at  2,000,000. 
•—Baxon  Dimsdale. 

In  China,  where  the  population  is  immense,  the  number 
who  annually  die  of  the  small-pox,  the  most  loathsome, 
next  to  the  leprosy,  of  all  diseases,  is  incalculable. — Dr, 
Clark. 

The  fatality  is  still  more  remarkable  among  new  people, 
who  are  wholly  ignorant  of  the  means  of  prevention,  and 
the  methods  of  cure. 

The  small-pox  was  first  introduced  into  New  Spain  in 
1520,  by  a  negro  slave,  who  attended  Nan'arez  in  his  expe- 
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tlitiou  against  Cortez.  Torribio  affirms,  that  one  half  of  the 
people  \\\  the  provinces  visited  with  this  distemper,  died, 
'i'he  small-pox  was  not  brought  into  Pern  for  several  years 
after  the  invasion  of  the  Spaniards ;  but  there  too  that  dis- 
temper proved  very  fatal  to  the  natives. — Garcia  Origev, 
p.  88.  cited  in  Rol'erfson's  Hist,  of  America,  vol.  iii.  p.  40O. 

About  fiftv  vears  after  the  discovery  of  Peru,  the  small- 
pox was  carried  over  from  Kuropc  to  America,  by  way  of 
Carthac-cna,  \Vhen  it  over-ran  the  continent  of  the  new 
world,  and  destroyed  upwards  of  100,000  Indians  in 
the  single  province  of  Quito.  This  account  was  found 
by  M.  \,2i  Condamine,  in  an  antient  MS.  preserved  in 
the  cathedral  of  that  city.  Hiis  author  also  observes,  that 
in  the  Portuovicse  settlements  bordering  upon  theRiver  Ama- 
zons, the  small-pox  was  nearly  fatal  to  all  the  natives,  i.  e, 
original  Americans. — See  his  Mem.  sur  V  Inoc.  p.  61. 

\i\  1/(37,  never  were  so  many  people  seen  to  die  as  at- 
Kamtschatica,  when  a  soldier  introduced  the  small-pox  for 
the  first  time;  20,(K)0  perishing  from  that  disease,  and 
whole  villages  were  observed  nearly  desolate. — Cook's  Voijage. 

The  small-pox  was  first  iutroduced  into  the  frozen  region 
of  Greenland  in  1733,  when  the  mortality  of  this  disease 
was  so  great,  that  it  almost  depopulated  the  whole  country. 
— See  Crantzs  History  of  Grcoilufiil,  vol.  i.  p.  336. 

Even  so  late  as  the  year  1793,  when  the  small-pox  was 
conveyed  to  the  Isle  of  France,  in  the  East-Indies,  by  a 
Dutch  ship,  five  thousand  four  hundred  persons  perished 
there  by  this  distemper  in  six  weeks. — JVoodville,  vol.  i. 
p.  28. 

Tlie  Conchision. 

1.  Hence  it  appears,  that  had  the  small-pox  seized  upon  a 
person  more  than  once  during  the  period  of  life,  the  body 
being  susceptible  of  more  than  one  attack,  as  is  the  case  witlt 
colds,  fevers,  agues,  ike.  either  the  human  race  would  have 
presented  a  frightful  spectacle  of  corroded  scars  and  mangled 
deformity,  or,~^what  is  more  probable,  wo>dd  have  become 
extinct,  unless  the  inventive  genius  of  man,  assisted  by 
God's  mercy,  had  found  out  a  mode  to  lessen  the  fatality  and 
delormity  occasioned  by  so  formidable  a  disease,  either  by 
treatment,  or  some  other  means. 

2.  It  is  likewise  ovidciit  from  this  statement,  that  all  the 
w ars  througliout  the  whole  world  (an  observation  worthy  the 
notice  of  the  statesman)  have  never  cut  the  thread  of  so 
many  lives  as  this  inexorable  dcvourcr  of  tlu;  human  race, 
ii;;\v  happily,   aa  will  be   seen  in   the    following    pages, 

3  chained 
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chained  down,  it  is  hoped,  never  more  to  turn  her  destruc- 
tive fury  on  mankind,  and  strew  the  universe  with  dead 
bodies,  mangled  victims,  and  disconsolate  mourners. 

2.  Of  the  inoculated  Small-Pox ,  and  of'  its  Consequences. 

The   Result  of  these    Ca^es  is  represented  iji   the  annexed 
Tulle,  taken  from  Dr.  Jurin. 


AGES. 


I  Had  theiSupposed 
Persons  i  Small-     to  have 
inocu-  I  pox  bv      died  oi 
lated.    iiii'icula- 1  inocula- 


Under  One  Year  .  . 

One  to  Two 

Two  to  Three  . .  . . 
Three  to  Four  .  . , , 

four  to  Five 

Five  to  Ten 

Ten  to  Fifteen  . .  . . 
Fifteen  to  Twenty . 
Twenty  to  Fift  v-two 
Age  unknown  . .  .  , 

Total 


11 

11  ! 

15 

14   1 

31 

31 

41 

38 

33 

31 

]40 

137 

SL' 

76 

56 

50 

6t> 

50  1 

3 

2  i 

1 

474 


440 


Hence  we  find,  that  of  the  474  persons  first  inoculated 
ill  England,  7iine  died,  and  their  deaths  were  not  unjustly 
suspected  to  have  happened  in  consequence  of  inoculation. 

Of  the  natural  small-pox,  there  usually  dies  one  out  of 
three;  the  difference  is  greatly  in  favour  of  the  inoculated 
small-pox:  but  the  question  is  not  how  individuals  benefit, 
but  the  public  at  large.  Is  the  mortality  of  the  small-pox 
diminished? 

The  great  and  learned  Dr.  Heberden,  in  his  observations 
©n  the  increase  and  decrease  of  different  diseases,  observes, 
'^  that  he  examined  carefully  the  bills  of  mortalitv,  and 
comparing  the  destruction  occasioned  bv  the  small-pox 
among  our  countrymen  before  and  since  inoculation,  re- 
luctantly was  brought  to  this  melancholy  conclusion,  that  at 
the  present  period  the  proportional  increase  of  deaths  from 
this  disease  was  SLsfve  iofour."  • 

Dr.  Letts6m,  when  examined  before  the  committee  of  the 
house  of  commons,  stated,  that  he  believed  the  inoculation 
of  the  small-pox,  instead  of  benefiting  society,  had  greatly 
iitcreised  the  number  of  deaths.     About  the  ye.^r  17^3,  he 
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had  paid  particular  attention  to  this  subject,  which  afforded 
some  ob>crvations  applicable  to  the  present  inquiry,  and  de- 
cisive upon  a  large  scale  ot"  calculation,  which  a  table  by 
ligures  more  clearly  evinced.  The  experience  of  forty-two 
years  preceding  the  introduction  of  inoculation  into  this 
country,  was  alreadv  placed  in  a  cle;ir  point  of  view  in  the 
Philosophical  Transaction?,  hv  Dr.  .lames  Jurin,  whowasa 
tangume  advocate  for  inoculation,  and  whose  testimony  was 
therefore  uncNccj)tionablo.  His  numbers  were  taken  from 
the  yearly  bills  of  mortalitv,  and  the  reason  why  the  four- 
teen years  from  iGSfi  to  I70I  were  omitted,  was,  because  in 
the  bills  of  those  years  the  account  of  the  small-pox  and 
measles  were  not  distinguished,  a-:  in  the  preceding  and  fol- 
lowing years,  but  were  joined  too'ether  in  one  article,  so  that 
from  them  no  certain  account  coiild  be  draw  n  of  the  mnn- 
ber  of  jKMSons  that  died  of  the  small-pox.  It  appeared  by 
tl'.ese  tables,  that  out  of  1,003, 27*)  burials  within  the  last 
forty-two  years,  1742  person i  more  have  died  of  tiie  small- 
pox than  the  proportionate  number,  as  collected  from  the 
experience  of  the  first  forty-two  years  j  seventeen  more 
burials  therefore  in  one  thousand  hi.d  been  occasioned  bv  the 
small-pox,  S//ICC  iiioculathjii  had  been  adopted. 

"  Takuig  London  and  the  out  parishes  as  containing  nearly 
1,000,000  of  people,  he  calculates,  that  3000  probably  died 
yearly  by  the  small-pox,  or  eight  every  day;  or  allowing 
Great  Britain  and  Ireland  to  contain  12,000,000  of  people, 
no  less  than  3(j,000  annually.  About  eight  persons  die  bv 
the  smaU-po.r  every  day  in  the  metropolis  and  its  environs, 
or  about  // ft y -six  in  eachweek." 

The  inoculation  of  the  small-pox,  therefore,  increases 
instead  of  diminishing  the  number  of  burials. 

This  circumstance  soon  struck  the  discerning  mind  of 
Baron  Dimsdalc,  who  had  the  honour  of  bein<r  selected  from 
among  the  faculty  here,  and  went  from  England  in  order  to 
inoculate  the  empress  of  all  the  Russias  ;  which  succeeding, 
besides  a  pension,  he  was  made  a  counsellor  of  state,  and 
physician  to  her  imperial  majesty. 

Although  every  inducement  led  him  to  conceal  the  fact, 
yet,  actuated  by  the  love  of  truth,  and  patriotism  towards  a 
country  to  which  he  owed  his  promotion  in  life,  he  came 
forw^ard  to  sound  the  alarm,  and  show  how  a  seeming  bles- 
sinc;  was  an  actual  evil  to  the  state. 

*'  Although  the  loss,"  says  he,  "  under  inoculation  Is 
very  inconsiderable,  almost  the  whole  of  those  that  are  ino- 
culated recovering,  yet  by  spreading  the  disease,  a  greater 
proportion  take  it  in  the  natural  woiy:  more  lives  are  now 
2  forfeited 
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forfeited  in  London  than  before  inoculation  commenced,  and 
the  communitv  at  large  sustains  a.  greater  loss:  the  practice, 
therefore,  is  more  detrimental  than  beneficial  to  society.  In 
the  last  four  years  preceding  17  76,  the  London  bills  from 
the  small-pox  arose  at  a  medium  to  two  thousand  five  hun- 
dred and  forty-four:  this  increase  is  truly  alarming.  The 
disease  bv  inoculation  at  the  dificrent  public  charities 
throughout  London,  would  spread  by  visitors,  strangers, 
washerwomen,  doctors,  and  inoculalors ;  by  means  of  hack- 
ney coaches,  in  which  the  sick  are  to  be  sent  out  to  take  the 
air,  or  bv  sound  persons  approaching  them  in  the  streets. 

"  The  poor  in  London  are  miserably  lodged;  their  habi- 
tations are  in  close  alleys,  courts,  lanes,  and  old  dirty  houses: 
they  are  often  in  want  of  necessaries,  even  of  bedding.  The 
fathers  and  mothers  arecmploved  out  constantly  in  laborious 
occupations,  and  cannot  attend  the  inoculated  sick:  should 
thev  ncirlect  their  occu])atIons,  food  and  necessaries  would 
be  deficient,  and  the  medicines  ordered  by  the  phvsicians 
would  not  be  regularly  complied  with.  The  air  in  their 
houses  is  impure:  they  have  neither  areas,  gardens,  nor 
carriages  for  the  convenience  of  ventilation  and  taking  fresh 
air. 

"  Sailors  and  sea-faring  people,  many  of  whose  lodgings 
are  miserable  in  the  little  houses  bordering  on  the  river, 
would  be  liable  to  catch  the  distemper,  and  either  to  fail  sick 
there  without  friends  or  assistants,  or  perhaps  being  infected 
on  shore,  to  carry  it  to  sea  in  their  contaminated  clothes, 
and  afterwards  falling;  sick  without  care  orattendance,  mi<rht 
spread  the  disease  in  foreiirn  climates. 

**  Country  people  coming  to  town  for  markets,  visits,  or 
pleasure,  would  all  be  subject  to  the  danger  of  infection. 
Persons  coming  from  the  sick  to  public  charities,  for  medi- 
cines or  advice,  by  intermixing  in  the  streets,  the  public 
danger  from  their  infected  apparel  would  be  great  and  inevi- 
table :  the  whole  neighbourhood  would  be  exposed,  and  in 
imminent  danger,  bv  having  the  small -pox  brought  to  their 
doors.  The  gossiping  disposition  of  the  poor  will  spread 
it  further;  and  after  the  sick  recover,  sallying  forth  in  their 
infected  clothes  is  certain  to  add  to  the  mischief.  The  chil- 
dren who  are  able  to  run  about  will  intermingle  in  the  streets, 
immediately  upon  their  recoverv,  with  their  playfellows  :  the 
success  therefore  derived  from  inoculation  must  be  beneficial 
to  di  feiv  only,  but  involve  a  groat  number  of  others  in  dan- 
ger, to  which  they  would  otherwise  be  less  exposed." 

Dr.  Hcberden  observes,  *'  That  the  poor  form  the  largest 
part  of  mankind,  and  only  consider  the  present  moment ; 
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and  ihcir  prcjndi^cs  are  strong,  and  not  to  be  overcome  by 
reason,  ilencc,  while  the  inoculation  of  the  wealthy  keeps 
up  a  perpetual  source  of  infection,  those  who  cither  do  not 
choose,  or  cannot  aflbrd  expense,  are  more  exposed  to  this 
distemper.  The  dani;er  also  is  increased  hv  the  custom  of 
sending  persons  into  the  open  air  in  every  stage  of  the  dis- 
ease, fience,  while  inoculation  may  be  justly  esteemed  as 
one  of  the  irreatest  improvements  ever  introduced  into  the 
medical  art,  it  occasions  a  greater  sacrifice  of  life  by  what 
has  been  distinguished  by  the  appellation  of  the  natural 
small -pox." 

As  a  proof  of  this  position,  we  have  the  following  record 
fiom  a  most  diligent  and  careful  observer  of  facts,  Dr.  Wil- 
lan,  in  his  account  of  the  diseases  in  London. 

*'  A  child  having  been  inoculated  in  a  court  (whose 
parent  kept  a  chandler's-shop)  consisting  of  twenty  houses; 
the  consequence  was,  that  in  this  court  seventeen  persons 
took  the  natural  small-pox,  although  the  season  was  kind 
(Ajiril) ;  and  eiglit  of  these  died. 

*'  Thev  in  their  turn  became  the  focus  of  fresh  infection, 
and  thus  a  private  good  was  converted  into  a  public  evil." 

3.  Description  of  the  inoculated  Coiv-Pock. 

First,  of  the  Pustule. — 4th  day,  A  rising  pimple  con- 
tainins^  a  fluid  ;  the  apex  elevated. — 8th  day,  A  circular 
even-edged,  flat,  uniform  pustvilc,  containing  a  fluid  in 
cells;  the  apex  a  scab;  circular  inflammation. —  10th  day^ 
Pustule  ciilaroed  with  many  small  depressions;  its  central 
part  converting  to  a  scab;  fluid  still  transparent;  the  central 
scab  increased,  and  of  a  mahogany  colour ;  hardness  and 
circular  inflammation, — 13th  day.  The  central  scab  in- 
creased in  size,  of  a  dark  mahogany  colour;  the  circle  of 
the  pustule,  as  seen  on  the  10th  day,  completely  converted 
into  a  hazel-coloured  scab;  scarcely  any  fluid;  inflaunnation 
deadened. — Mth  day.  Almost  all  the  pustule  converted  into 
a  hazel-coloured  scab,  surrounding  the  dark  mahogany  cen- 
tral scab;  scarce  anv  containing  fluid,  and  that  only  in  the 
circumference,  which  has  lost  its  blue  tinge,  and  looks 
brown.. — 13th  day,  The  whole  pustule  converted  into  two 
distinct  scabs  ;  no  fluid ;  a  white  ring  surrounding  the  pus- 
tule from  the  peclnig  aw  "y  of  sonie  deau  cuticle. —  l6th  day. 
More  \vhitc  concentric  rim^from  the  same  cause,  and  the 
luirdness  and  inflammation  greatly  subsided. 

These  appearanLL,  may  vary  according  to  constitutions; 
they  were  drawn  under  my  eye,  from  examinations  made  on 
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tsvo  of  my  own  children,   and  tolerably  correctly  charac- 
terize the  usual  stages  of  the  cow-pock. 

The  cow -pock  pustule  is  distinguished  from  the  small- 
pox pustule  from  the  following  diflerences  : 

In  the  small-pox  the  inoculated  pustule  is  angulatcd,  and 
numerous  pustules  surround  it;  in  the  coic-pock,the  pustule 
has  its  edges  regularly  circumscribed,  and  stands  solitary; 
the  small-pox  pustule  contains  first  a  lluid,  then  opaque 
matter;  the  cow-pock  pustule  a  gelatinous  fluid,  which  never 
becomes  converted  into  pus  ;  the  edges  of  the  one  are  more 
elevated,  in  the  other  more  depressed ;  the  scab  is  also  much 
darker  and  harder  in  the  cow-pock. — {Jenner.) 

The  fluid  of  the  cow- pock  is  like  the  juice  of  an  orange,  in 
blebs;  of  the  small-pox,  in  a  single  cavitv.  The  o/?emay  be 
inoculated  upon,  and  is  the  disease  of  animals ;  whereas  the 
>fnall-pox  seems  peculiar  to  the  human  race,  and  can  be  en- 
grafted, as  John  Hunter's  experiment  proves,  upon  no  animal. 

When  the  cow-pock  is  inoculated,  Itnever  produces  anir- 
ruptive  disease  like  the  other,  but  usually  only  a  local  pustule. 

Dr.  Woodville,  in  his  public  report  on  the  cow-pock, 
observes,  *'  That  of  the  last  two  thousand  cases  of  cow-pock 
imder  my  care,  not  a  single  alarming  symptom  was  excited; 
and  I  may  now  add,  that  during  the  last  eight  months  I 
have  not  met  with  one  instance  of  the  vaccine  disease, 
which  has  not  been  as  favourable  as  the  mildest  cases  of 
variolous  inoculation.  I  have  no  doubt,  therefore,  that  the 
inoculated  cow-pock  is  as  much  milder  than  the  inoculated 
small-pGx,  as  the  latter  disease  is  milder  than  the  casual 
small-pox:  nav,  it  seems  to  me  from  the  very  benign  form 
in  which  the  vaccine  pock  has  of  late  invariably  appeared, 
that  it  may  be  considered  as  a  disease  perfectly  harmless  in. 
its  effects." 

Dr.  Willan,  in  his  general  report  of  the  diseases  of  Lon- 
don, says,  ^'  Few  or  none  of  the  out-patients  of  the  hospi- 
tal, inoculated  with  the  vaccine  pock,  have  pustules  over 
the  body."  Dr.  Woodville  likewise  observ^es,  (Observations 
on  the  Cow-Pock,  page  24,)  "  In  mv  private  practice  of  in- 
oculation for  the  cow-pock,  which  has  been  very  extensive,  I 
have  not  met  with  one  instance  in  which  any  pustules,  re- 
sembling those  of  the  small-pox,  appeared."  My  own  ex- 
perience coincides  perfectly  with  this  statement,  in  dif- 
ferent families  I  have  seen  inoculated  with  vaccine  fluid,  oc- 
casionally selected  by  myself  at  the  hospital,  and  taken  on 
new  lancets,  about  sixtv  persons,  none  of  whom  had  pus- 
tular eruptions*,   at  the  maturation  of  the  pock  formed  by 
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the  puncture.  Patients  admitted  into  the  inoculation  hos- 
pital have  often  pustules  on  the  body,  after  vaccine  matter 
has  been  inserted  in  the  arm,  from  the  following  cause : 
They  are  mostly  persons  from  the  covmtry,  who,  alarmed 
on  linding  some  of  the  inhabitants  of  the  houses  where  they 
lodge,  or  visit,  affected  \\  ith  the  small -pox,  endeavour  to  an- 
ticipate the  disorder  by  means  of  inoculation,  at  some  asylum 
opened  to  them  by  public  benevolence.  But  the  applica- 
tion is  probably  too  late  :  some  of  them  have  already  re- 
ceived the  infection,  and,  before  the  vaccine  pock  can  reach 
the  end  of  its  second  stage,  an  eruption  of  variolous  p\is- 
tulcs  takes  place  in  the  usual  manner.  In  attending  at  the 
hospital  last  summer,  while  Dr.  Woodville  was  on  his  mis- 
sion to  Paris,  I  observed  four  instances  of  persons  so  cir- 
cumstanced, in  whom  the  eruptions  appeared,  on  different 
days,  between  the  third  and  the  eighth  from  inoculation*. 

The  cow-pock  producing  no  pustules,  no  quantity  of 
fluid  is  re-absorbed  into  the  constitution,  producing  a  se- 
condary fever,  as  is  often  in  small-pox,  and  the  constitu- 
tional affection  is  also  much  slighter,  when  it  occurs,  than 
with  the  small -pox. 

The  small-pox  when  inoculated,  or  taken  natural!}', 
usually  is  ushered  in  by  convulsion  in  children  at  all  ages. 
*'  Paint  to  yourself,"  says  Dr.  Macdonald,  "  one  of  these 
little  innocent  sufferers,  stretched  out,  and  covered  with  one 
continued  sore;  threatened  with  suffocation,  uttering  the 
agonies  he  feels  by  piercingly  heart-woundinii  groans. — Ob- 
serve how  his  mouth  foams ;  listen  to  the  grmding  of  his 
teeth;  see  how  he  thrusts  his  little  trembling  tongue  be- 
twixt them,  and  hov/  piteously  it  is  wounded  ! — Look!  how 
he  is  agitated  with  the  most  dreadful  convulsions!  his 
feeble  limbs  are  twisted  and  contorted,  and  threaten  dislo- 
cation; his  frame  bends  backwards;  is  lifted  up  and  thrown 
down  again  ! — These  fits  now  increase, — then  cease,  alas! 
only  to  return  w  ith  redoubled  violence. — Misery  calls  aloud 
for  help,  help; — but  calls  in  vain. — New  convulsions  suc- 
ceed;— he  foams, — struggles,  gasps, — gasps  again, — and 
expires ! 

The  cow-pock  is  never  \ishcred  in  by  convulsions. 

about  the  seventh  day,  but  they  subsided  in  two  or  ttirce  days.  This 
little  eruption  was  merely  the  strophulus  candidus,  described  in  the  Trea- 
tise on  Cutaneous  Diseases,  pa'^c  3a. 

*  From  this  cause  some  confiibion  arose  in  Dr.  W^oodvi lie's  first  re- 
ports; for,  from  inoculating  at  the  same  time  with  variolous  matter,  and 
sometimes  fiom  the  contagion  of  the  small-pox,  pustular  cases  were  not 
unfrtqutnily  produced. 

[To  be  continued.] 
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XXV.  Seventeenth Comimmlcat'ion from  Br,  Thornton,  rela- 
tive to  Pneumatic  Medicine. 

To  Mr.  Tilloch. 

Nov.  10,  1S04, 
DEAR  SIR,  N    .  I,  Hinde-strect,  Manchester-square. 

X  HAVE  the  honor  to  enclose  you  the  followhig  very  striking 
case  for  the  infonnation  of  the  philosophic  world  : 

Case  of  Chronic  Herpes  cured  ly  the  Vital  Air. 

Mr.  Thomas  Clutterham,  glover,  now  residing  at  No.  3, 
Thayer-street,  Manchester-square,  was  apaticntof  mine  sofar 
back  as  September  1796;  and  he  had  been  aiHicted,  he  be- 
lieves, from  his  cradle  with  a  general  humour  extending  nearly 
over  the  whole  surface.  Various  remedies  had  been  used  at  dif- 
ferent times,  but  to  no  purpose,  under  very  able  practitioners. 
His  disease  appeared  to  me  to  be  confirmed  herpes  (impetigo 
scabida  of  the  very  accurate  Dr.  Willan),  and  his  face, 
when  I  first  saw  him,  looked  very  like  one  labouring  under 
the  small-pox,  being  one  general  incrustation.  The  erup- 
tion, as  I  observed  before,  was  also  diffused  over  the 
whole  body.  This  disease  had  now  existed  twenty -three 
years,  I  ordered  him  to  continue  the  use  of  the  same  re- 
medies, before  found  ineffectual ;  as  bark  and  steel,  and,  in 
addition,  he  inhaled  the  vital  air, — a  gallon  to  four  of  atmo- 
spheric air  twice  in  the  day, — and  continued  this  for 
three  months,  without  intermitting  a  day  (Sundays  in- 
cluded), when  the  eruption,  gradually  declining,  was  wholly 
conquered,  and  I  pronounced  him,  I  hoped,  permanently 
cured. 

Olsej'vations  on  this  Case. 

1.  The  patient  is  now  before  me  (November  20,  1804)^ 
and  says  "  he  has  enjoyed  excellent  health  ever  since,  and 
has  had  no  eruption  of  any  kind,  either  in  the  face  or  any 
part  of  the  body;  nor  has  he  taken  any  medicine  whatever 
since." 

2.  He  remembers  "  that  the  vital  air  very  much  in- 
creased his  appetite;  that  he  ate  more  hearty  during  its  ad- 
ministration than  at  any  former,  or  even  at  the  present 
period." 

3.  "  His  spirits  were  raised  in  consequence." 

4.  Is  not  the  rationale  of  this  remarkable  cure  as  follows? 
The  vessels  on  the  surface  were  torpid  in  their  powers;  but 
when  the  heart  was  roused  to  increased  action  by  the  vital 
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air,  these  were  set  into  better  motion,  and  ihe  stagnated 
fluids  abs^ovbcd,  and  more  vis  vitce  thrown  on  the  surface, 
sutTicient  to  remove  cutaneous  obstructions;  and,  aided  by 
tonic  medicines,  the  disease  vanished. 

5.  Query — Would  the  vital  air  alone  have  effected  so  ex- 
traordinary a  cure  r  or  medicines  r' — It  is  from  combined  power'* 
that  I  believe  the  benelit  arose,  as  I  have  before  endeavoured 
to  explain  in  some  other  cases. 

I  have  the  honour  to  remain. 

Dear  sir, 
%         Your  faithful,  obliged  friet^.d, 

Robert  John  Thornton. 


XXVI.  On  Ccrii/m,  a  new  Metal  found  in  a  Mineral  Sul- 
stance  of  Bastnas  in  Siccden,  called  Tungsten,  descrilcd 
ly  \V.  D'HisixGER  and  J.  B.  Berzelius*. 


I.  Description  of  the  Tungsten  of  Bastnas. 


T 


HOUGH  this  substance  was  foniierly  tried  by  Schecle  and 
D'Ellhuvar,  under  the  name  of  wolfram,  yet  its  consi- 
derable specific  gravity  determined  us  to  subject  it  to 
further  researches.  Our  object  in  particular  was  to  find 
vttria,  which,  beingunknownat  the  time  when  these  chemists 
carried  on  their  labours,  might  have  escaped  their  attention. 
Our  suspicions  were  ill-founded;  since,  instead  of  an  earth, 
we  found  in  it,  according  to  every  appearance,  a  substance 
hitherto  unknown,  as  viill  be  seen  by  vhat  follows: 

The  tungsten  of  Bastnas,  which  we  call  cerite,  for  rea- 
sons which  will  be  hereafter  mentioned,  was  found  in  the 
vear  1750,  in  a  copper  mine  called  Bastnas,  or  Saint  Gorans, 
koppargrufva,  at  Riddarc-Hyttan,  in  Westmannia,  of  which 
it  formed  with  asbestos  the  matrix ;  but  after  that  time  it 
was  inclosed  in  quartz  and  mica,  at  the  depth  of  seventeen 
toiscs. 

Tungsten  is  almost  always  mechanically  mixed  with  black 
amphibolite  (hornblend),  striated  actinote,  of  a  bright  green 
colour  (schorl),  wiih  mica,  sulphurated  copper,  bismuth, 
and  sulphurated  molybdena,  as  one  may  be  more  readily 
convinced  by  exposing  it  to  the  fire. 

Cerite,  properly  so  called,  is  transparent,  of  a  flesh  colour, 
Eometimes  dark,  sometimes  bright,  and  rarely  yellow.  The 
stone  in  a  mass,  and  in  small  specimens,  is  of  an  irregular 

*  From  A'lnaks  de  Chimie,  No.  i  jo. 
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jRarm  ;  its  fracture  is  indeterminate,  compact,  and  somevvhat 
brilliant:;  the  edges  obtuse;  its  consistence  is  tenacious  and 
strong,  it  strikes  fire  with  difficulty,  but  it  does  not  scratch 
gl-.iss;  it  is  not  susceplible  of  attraction  by  the  magnet  ;  but 
when  it  has  been  brought  to  a  red  heat  in  the  fire,  it  loses  its 
hardness  and  six  or  seven  per  cent,  of  its  weight.  By  this 
operation  it  becomes  friable,  and  assumes  a  bright  yellow 
colour;  it  does  not  fuse  alone. 

-  Crotistedt,  in  his  Mineralogy,  places  it,  in  consequence  of 
its  specific  gravity,  among  the  tungstens.  In  pure  frag- 
mezi.s  its  weight  is  to  that  of  water,  as  4733  and  4935  to 
1000.  A.S  Schecle  did  not  find  wolfram  in  it,  he  called  it 
false  tungsten. 

,  According  to  an  analysis  of  D'Ellhuyar,  the  constituent 
principles  of  this  mineral  were  oivei  by  Bergmann,  in  the 
Memoirs  of  the  Academy  for  the  year  i7S4,  p.  121,  as  fol- 
lows ; 

Silex  -  022 

Iron  -  024 

Lime  -  054 


100 
Heated  by  the  blow-pipe  \vith  borax,  it  forms  a  glass  glo- 
bule, which,  when  warm,  appears  greenish,  but  colourless 
when  it  has  cooled.     When  fustd  with  carbonate  of  soda, 
in  a  platina  spoon,  it  is  not  dissolved. 

II.  Analysis  of  Cer'ium. 

To  separate  the  yttria,  Avhich  it  was  suspected  to  contain, 
it  was  reduced  to  a  fine  powder  in  a  porphyry  mortar,  and 
pure  concentrated  nitric  acid  was  then  added  to  it.  The  acid 
was  decomposed,  and  a  considerable  quantity  of  nitrous  and 
carbonic  acid  gases  was  disengaged.  The  stony  powder 
was  several  times  treated  with  acid,  until  the  insoluble  resi- 
duimi  appeared  white. 

The  solution,  diluted  with  water,  had  a  yellow  colour, 
which  became  greenish  by  ebullition,  and  then  red  ; — when 
dried  completely,  it  became  yellowish  white;  but  by  attract- 
ing humidity  it  resumes  its  red  colour. 

In  alcohol  it  is  entirely  dissolved,  and  the  solution,  when 
slightly  digested,  deposits  a  considerable  quantity  ot  oxide  of 
iron.  It  deposited  also  more  oxide  of  iron  during  a  rest 
of  some  days  in  a  window.  The  solution  decanted,  being 
almost  clear,  was  evaporated  to  dryness,  and  the  salt  cal- 
cined  exhibited  a  powder  of  a  brick  colour.     Water  was 

able 
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al)lc  to  dissolve  only  the  calcareous  earth.  Distilled  vinegar 
became  charged  only  with  a  very  small  portion,  and  was  not 
saturated,  though  assisted  by  the  heat  of  cbulMtion.  The 
acetic  solution,  when  evaporated,  gave  sniall  granulated 
crvstali,  of  a  saccharine  and  asiringent  taste.  They  were 
not  soluble  in  alcohol.  The  part  oi  the  acetous  salt,  which 
was  not  dissolved  by  alcohol,  gave,  after  calcination,  a 
powder  of  a  brick  colour,  similar  to  that  which  had  not 
been  dissolved. 

Annnonia  precipitated  from  the  solution  of  the  alcohol  a 
white  powder,  which  became  yellowish  in  the  air.  It  was  a 
little  soluble  bv  carbonate  of  ammonia,  and,  by  calcination, 
assumed  a  brick  colour.  The  sediment  being  separated,  the 
carbonate  of  ammonia  produced  a  white  precipitate,  which 
■was  pure  carbonate  of  lime.  The  acetous  salt  then  contained 
no  vitria.  The  powder  from  which  the  calcareous  earth  had 
been  separated,  dissolved  in  muriatic  acid,  disengaging  oxy- 
cenated  muriatic  acid  gas,  which  indicated  that  it  was  a  me- 
tallic oxide. 

Was  it  oxide  of  manganese  united  with  oxide  of  iron? 

To  ascertain  this,  we  tried  to  develop  the  pure  oxide  from 
the  manganese  by  means  of  the  tartrite  of  potash,  according 
to  the  method  of  Richter.  In  this  manner  we  decomposed 
with  tartrite  of  potash  a  solution  of  this  substance  in  muri- 
atic acid  perfectly  neutralized,  and,  after  having  well  washed 
the  white  precipitate,  we  subjected  it  to  slow  calcination : 
but  this  produced  only  powder  of  a  brick  colour. 

Caustic  alkali  had  no  action  on  the  insoluble  part  of  the 
nitrate  ;  which  proves  that  it  contained  no  alumine. 

To  obtain  the  metal  pure  in  a  sufficient  quantity  for 
makino-  several  trials,  we  dissolvetl  another  portion  of  cerite 
in  nitric  acid,  and  evaporated  the  solution  to  dryness. 
Water  was  then  poured  over  the  residuum,  and  the  whole 
was  precipitated  by  ammonia.  The  precipitate  when  washed 
was  dissolved  in  nitric  acid.  The  solution,  when  well 
neutralized  by  alkali,  was  precipitated  by  the  tartrite  of  pot- 
ash. There  was  precipitated  also  from  the  same  solution, 
by  carbonate  of  potash,  a  white  powder,  but  in  small  quan- 
tity. Both  these  precipitates  were  calcined  separately,  and 
both  assumed  a  bnek  colour.  The  precipitate  formed  by 
the  carbonate  of  potash  was  not  dissolved  by  the  potash 
with  the  assistance  of  digestion  ;  there  was  therefore  no 
alumine  in  it.  The  iron  "which  the  solution  precipitated 
by  the  tartrite  of  potash  contained,  \\  as  separated  by  the 
hvdro-suhihuret  of  ammonia.     The  rest  of  the  solution  of 
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the  cerite  In  nitric  acid,  which  had  been  precipitated  by 
caustic  ammonia,  gave  bv  carbonate  of  annnonia  carbonate 
of  Hme. 

It  resuks  from  these  trials  that  cerite  contains  nearly  23 
parts  of  silex,  5'5  of  carbonate  of  lime,  22  oxide  of  iron, 
and  a  quantity  of  that  matter  in  a  metallic  state ;  the  weight 
of  which  after  calcination  exceeded,  a  little,  50  per  cent.  But 
this  substance  beingr  then,  as  well  as  the  iron,  united  with 
more  oxvgen  than  they  contained  in  the  cerite,  instead  of 
loss  we  had  an  increase  of  gravitv,  which  in  all  probability 
arose  from  the  oxvgen.  The  loss  which  the  cerite  had  ex- 
perienced by  calcination  is  not  here  included.  We  thus 
found  traces  of  manganese,  but  In  a  quantitv^  so  inconsi- 
derable that  the  potash  fused  with  cerite  and  dissolved  in 
water  exhibited  no  colour. 

Not  havino;  much  experience  in  regard  to  complete  ana- 
lysis, as  far  as  quantity  is  concerned,  we  give  these  results 
only  with  reserve,  and  in  the  hope  that  more  expert  che- 
mists will  employ  themselves  on  this  object. 

III.  Examination  of  the  metallic  Oxide  found  in  Cerite^ 

With  37  grains  of  this  oxide  and  linseed  oil  we  made  a 
paste,  which  was  reduced  to  charcoal  in  a  covered  crucible. 
It  lost  half  a  grain  of  its  weight.  This  mass  was  inclosed 
in  a  crucible  of  charcoal  without  flux :  and  AI.  Hjelm  ex- 
posed it  for  half  an  hour  to  such  a  degree  of  heat  as  would 
be  necessary  for  the  reduction  of  manganese.  The  oxide 
was  not  fused,  but  reduced  to  a  very  fine  powder :  it  exhi- 
bited to  the  light  brilliant  particles,  and  stained  white  paper 
black.  It  dissolved  in  muriatic  acid,  disengao;ing  at  the 
commencement  sulphurated  hydrogen  gas,  and  then  pure 
hydrogen  gas.  This  colourless  solution  had  a  saccharine 
taste.  It  therefore  appeared  to  us  that  the  metal  was  in  part 
reduced.  One  may  tind  the  origin  of  the  sulphur  in  the 
sulphuric  acid  from  which  the  matter  had  been  separated 
by  caustic  ammonia.  It  will  be  seen  by  further  researches 
what  influence  this  acid  has  in  these  trials. 

M.  Gahn,  of  Fahlun,  having  a  proper  apparatus,  pro- 
mised to  us  to  undertake  the  reduction  of  this  substance, 
with  more  force.  If  this  operation  be  attended  v/ith  success, 
we  shall  give  an  account  of  it  hereafter. 

These  and  the  following  circumstances  have  determined 
us  to  consider  the  substance  found  in  cerite  as  the  oxide  of 
a  metal  hitherto  unknown,  to  which  wt  have  given  the 
name  of  cerium,  from  the  planet  Ceres  discovered  by  Piazzi. 

Method 
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ISTcfhod  nf  oltain'nig  Oxide  of  Ctrhnn. 

(A.)  Dissolve  pure  ccriic,  not  calcined,  in  nitro-muriattc 
acid,  and,  having  sauuated  the  clear  solution  with  alkali, 
precipitate  it  by  tartrite  of  potash.  The  precipitate,  when 
well  washed,  calcined,  and  digested  in  vinegar,  contains 
pure  oxide  of  cerium. 

Or  decompose  a  solution  of  cerium  in  nitro-muriatic 
acid,  :5till  warm,  but  not  saturated  bv  succinate  of  ammo- 
nia: a  succinate  of  iron  is  gradually  deposited.  Continue 
this  precipitation  by  muriate  of  anunonia  until  a  w  hite  pre- 
cipitate appears.  Leave  the  solution  at  rest,  in  order  that 
the  small  portion  of  succinate  of  cerium  may  be  deposited. 
T  he  iron  dissolved  bv  the  free  muriatic  acid  deposits  itself 
at  the  same  time,  and  the  solution  is  obtained  free  from 
that  metal.  You  may  then  precipitate  the  cerium  with 
aaimonia,  and  wash  and  calcine  it. 

Of  the  Properties  of  Oxide  of  Cerium. 

(B.)  This  oxide  n)ay  appear  under  difterent  degrees  of 
oxidation.  Alkalies  precipitate  from  its  solutions  a  white 
oxide,  which  in  the  air  has  a  yellowish  colour,  but  which 
when  perfectly  dry  becomes  dark.  When  exposed  to  a 
strong  heat,  long  continued,  it  assumes  a  dark  brick  colour. 
The  oxalate  and  acetate  of  cerium,  w  hen  calcined  in  vessels 
not  completely  shut,  give  a  white  oxide,  which  on  an  open 
fire  becomes  of  a  brick  colour.     It  does  not  fuse  alone. 

Treated  b\-  the  blowpipe  with  borax,  it  readilv  fuses  and 
swells  up.  The  erlolmlc  struck,  bv  the  external  flame,  as- 
sumes a  blood  colour,  which  by  cooling  passes  to  a  green- 
ish yellow,  and  at  length  becomes  colourless  and  acquires 
complete  transparency.  Fused  by  the  interior  flame,  these 
changes  do  not  take  place  :  it  is  then  reduced  to  colourless 
glass,  but  when  exposed  a  little  time  to  the  exterior  flame 
the  same  phainomena  are  exhibited.  If  too  much  oxide  of 
cerium  be  employed,  the  glass  resembles  yellowish  opake 
enamel.  These  changes  are  manifested  more  readilv  with 
phosphates  of  soda  and  of  animonia.  If  two  clear  colourless 
globules,  one  of  which  is  made  with  borax  and  the  other 
with  phosjjhate,  be  fused  together,  they  give  a  transparent 
glass,  which  on  cooling  becomes  of  an  opake  pearl  colour. 

These  characters  taken  together  distinguish  oxide  of  ce- 
rium froin  oxide  of  iron.  The  latter  presents  the  same 
changes  of  colours  ;  but  its  class,  after  it  has  beeji  cooled, 
has  a  dark  grcai  fugitive  colour. 

The  globules  of  borax  and  phosphate  fused  together  give 
an  opake  glas^,  the  colour  of  which  is  a  little  darker. 
[To  be  conrinued.] 
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XXVII.  Method  of  giving  the  Grain  and  Hardness  of  Steel 
to  Copper.     Bi/  B.  G.  Sage*. 

JVlLargraff  and  Pclletier  have  published  their  researches 
on  the  union  of  phosphorus  with  ditferent  mctalHc  sub- 
stances:  the  French  chemist  has  improved  this  process,  and 
it  was  by  repeating  and  varying  his  experiments  that  I  dis- 
covered that  the  surest  and  speediest  means  of  phosphoriz- 
ing  copper  was  to  take  the  metal  under  the  metallic  form, 
to  fuse  it  with  two  parts  of  animal  glass,  and  a  twelfth  of 
charcoal  powder:  but  it  is  essential  that  the  copper  should 
present  a  great  deal  of  surface, — an  advantage  obtained  by 
taking  shavings  of  that  metal,  which  are  placed  in  strata 
with  animal  glass  mixed  with  charcoal  powder.  I  expose 
tlie  crucible  to  a  fire  sufficiently  strong  to  fuse  the  animal 
glass.  There  is  then  formed  phosphorus,  the  greater  part 
of  which  burns,  while  another  combines  with  the  copper, 
in  which  it  remains  incarcerated  till  no  more  is  disengaged, 
though  kept  in  fusion  for  twenty  minutes  under  the  animal 
glass  which  has  not  been  decomposed. 

When  the  crucible  has  cooled,  and  is  broken,  the  phos- 
phorated copper  is  found  in  the  form  of  a  gray  brilliant 
button  under  the  fflass,  which  has  passed  to  the  state  of  red 
enamel.  On  being  weighed,  it  is  found  that  by  this  opera- 
lion  its  weight  has  been  increased  a  twelfth. 

If  the  phosphorized  copper,  when  fused,  falls  on  a  plat? 
of  polished  iron,  it  extends  itself  over  it  in  the  form  of  plates 
xlilferently  figured,  which  exhibit  the  play  of  colours  of  a 
pigeon's  neck. 

The  phosphorized  copper  is  much  more  fusible  than 
common  copper:  it  may  often  be  fused  under  charcoal 
powder  without  losing  anv  of  its  properties. 

The  same  phosphorized  copper,  when  exposed  a  long 
time  under  the  muffle,  separates  only  with  great  difficulty 
from  the  phosphorus. 

The  copper  thus  combined  with  phosphorus  acquires  the 
hardness  of  steel,  of  w  hich  it  has  the  grain  and  the  co- 
lour :  like  it,  it  is  susceptible  of  the  finest  polish  ;  it  can  be 
easily  turned  ;  it  does  not  become  altered  in  the  air.  1  have 
kept  buttons  of  polished  phosphorized  copper  in  my  labo- 
ratory for  fifteen  years,  without  their  experiencing  any  al- 
teration. The  copper  emits  no  smell  when  rubbed.  Were 
it  ductile,  it  would  be  of  the  greatest  utility,  since  no  fat 
"  bodies  seem  to  have  anv  hold  of  it. 

*  From  th;  "Jjurn^l di  Pb\i:a:.f,  MessiJor,  an  is. 
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Tn  the  phosphorization  of  copper  there  is  only  a  part  of 
the  animal  ghtss  decomposed,  because  a  quantity  of  char- 
coal necessary  to  phosphorize  the  whole  acid  lias  not  been 
employed  :  but  it  is  necessary  that  this  should  be  the  case 
in  order  that  the  vitreous  scoria  should  be  sufficiently  fluid 
for  the  phosphorus  to  be  disengaged  and  to  collect  itself 
readilv. 

The  dark  red  enamel  which  is  formed  in  this  experiment 
mav  be  employed  with  advantage  for  porcelain  and  enamels, 
as  this  red  does  not  alter  in  the  fire. 

Copper  can  combine  with  phosphoms  only  in  the  dry 
way.  If  a  cylinder  of  phosphorus  be  put  into  a  solution  of 
nitrate  of  copper  diluted  with  four  or  five  thousand  parts  of 
water,  copper  under  the  metallic  form  will  be  found  at  the 
end  of  ci'j;ht  days  crystallized  and  ductile,  forming  a  case  to 
the  cylinder  of  phosphorus.  ^ 


XXVIII.  On  Phosphoric  Add  and  Phosphorus.     Bi/ 
Jos.  Hume,  Esq. 

To  j\Ir.  Tilloch. 

DEAR  SIR, 

At  the  request  of  a  medical  friend  of  mine,  I  lately  made 
some  experiments  with  a  view  to  form  a  comparative  esti- 
mate between  healthy  urine  and  some  of  a  peculiar  morbid 
nature. 

In  this  ;i4ialysis,  amcngst  other  observations  which  oc- 
curred, I  fsund  that  aeetite  of  lead  is  by  no  means  to  be 
depended  on  as  the  best  test  tor  phosphoric  acid  ;  that  it  is 
liable  to  induce  error;  and  in  many  instances  where  it  has 
been  trusted  to  ascertain  the  quantity  of  the  acid,  the  accu- 
racy of  the  results  may  be  suspected,  especially  where  the 
subject  did  not  consist  of  a  simple  phosphate. 

If  my  professional  avocations  permit,  I  shall  endeavour 
to  extend  many  of  these  remarks,  and  fit  iheni,  under  some 
arrangement,  for  a  future  number  of  the  Philosophical  JMa- 
gazine.  It  may  be  proper,  however,  to  acquaint  you,  that 
the  substitutes  t  employed  in  lieu  of  aeetite  of  lead,  were 
nitrates  of  lead,  of  barytes,  or  of  zinc;  and  some  other 
metallic  salts  which  need  not  be  named. 

In  point  of  oeconomy  and  efficacy  nitrate  of  lead  is  vastly 
superior  to  the  aeetite  for  the  most  exact  and  complete  se- 
paration of  phosphoric  acid  :  hence  in  all  cases  whatever 
it  ought  to  be  universally  preferred  in  the  preparation  of 
phosphorus. 

With 
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With  regard  to  the  value,  nitrate  of  lead  may,  I  presume, 
be  manufactured  at  less  than  4-5ths  of  the  price  of  the  acc- 
tite.  The  last  we  know  requires  that  the  lead  be  previously 
prepared  and  oxidated  ;  and  much  time  is  spent  in  the  (ope- 
ration :  on  the  contrary,  the  nitrate  may  be  made  direLily 
from  the  metal  itself  in  the  metallic  state. 

When  phosphate  of  soda  was  decomposed  by  these  me- 
tallic salts,  I  found  invariably  a  material  difl'erence  in  favour 
of  nitrate  of  lead  :  for  100  grains  of  the  nitrate  decomposed 
120  of  the  neutro-saline  salt ;  whereas  lOO  of  the  acetite  of 
lead  required  but  77  grains  of  the  saroe  phosphate. 

The  metallic  phosphate  formed  by  the  nitrate  of  lead  and 
phosphate  of  soda  was  pure ;  but  that  procured  by  the  ace- 
tite was  contaminated  with  an  oxide,  or  a  kind,  as  I  suspect, 
of  sub-acetite  of  the  metal ;  and  this  circumstance  alone 
decidedly  urged  me  to  reject  it  as  a  test,  and  to  abide  by, 
and  relv  on,  nitrate  of  lead  alone  in  every  future  analysis. 

I  know  both  of  these  metallic  salts  hav^e  been  proposed 
for  the  preparation  of  phosphorus  ;  but  in  no  work  what- 
ever, especially  of  the  elementary  kind,'  has  any  decided 
preference  been  bestowed  on  the  nitrate  of  lead  :  on  the 
contrary,  the  acetite  is  generally  prescribed  even  by  authors 
of  the  most  modern  date. 

These  remarks  naturally  point  out  the  most  frugal  method 
to  procure  phosphorus :  the  process,  therefore,  I  should 
prefer  is  briefly  this  : — 

To  decompose  })hosphate  of  soda  by  nitrate  of  lead  ;  to 
wash  and  separate  the  metallic  phosphate;  and,  in  the  usual 
manner,  bv  means  of  charcoal,  distd  off  the  phosphorus. 

T  have  chosen  phosphate  of  soda,  in  order  to  procure  the 
phosphorus  quite  pure;  as  I  apprehend,  without  great  cau- 
tion, some  sulphates  may  exist  when  the  acid  is  prepared 
from  bones,  agreeably  to  Nicholas  de  Nancv's  process,  and 
may  eventually  be  converted  into  sulphur,  which,  we  know^ 
will  rise  and  distil  over  with  the  phosphorus.  This  suspicion 
was  entertained  by  mv  much  respected  friend  the  late  Mr. 
Woulfe. 

In  many  places,  such  as  in  garrisons,  several  public  esta- 
blishments, and  amongst  manufacturers,  where  urine  mieht 
be  collected  with  more  decency,  an  immense  quantitv^of 
phosphate  of  lead  may  be  formed  daily,  and  returned  for 
a  quantity  of  nitrate  of  lead,  with  which  they  should  be 
furnished  for  the  purpose.  I  need  not  sav  this  is  Giobert's 
process,  that  of  discomposing  the  phosphates  in  urine ;  such 
as  are  capable  of  it,  by  nitrate  of  lead  too.     I  am  surprised 
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it  has  not  only  been  little  noticed,  but  absolutely  seems  to 
have  been  rejected  troni  general  practice. 

By  sundry  experiments  I  have  ascertained,  that,  on  an 
average,  from  300  to  500  grains  ot"  phosphate  of  lead  may  be 
daily  obtained  trom  the  urine  generated  by  one  healthy 
individual;  by  employing,  tor  thai  purpose,  a  solution  of 
nitrate  of  lead. 

Very  pure  phosphoric  acid  may  likewise  be  commodiously 
manufactured  by  means  of  nitrate  of  barytcs.  The  phos- 
phate thus  Ibrmed  is  to  be,  in  its  turn,  decomposed  by  sul- 
phuric acid. 

This  process  applies  equally  to  separate  the  phosphoric 
acid  from  urine,  or  from  the  impure  acid  obtained  from 
calcined  bones. 

After  bones  have  been  calcined  and  powdered,  they  should 
invariably  be  washed  before  the  aflhsion  of  sulphuric  acid, 
that  no  neutral  soluble  salt  remain  :  this  operation  may  be 
readily  performed  bv  suspending  the  pulverised  ashes  in  a 
large  quantity  of  water;  and  this  method  deserves  to  be 
followed  on  many  other  occasions.     I  remain,  sir. 

Your  obedient  servant, 
Long  Acre,  Jos.  HuME. 

Nov.  19,  1S04. 


XXIX.  On  tuo  Met  ah,  found  in  the  Hack  Pon  der  remaining 
after  the  Solution  of  Plat ina.  By  Smithson  Teknant, 
Esq.  F.R.S:^ 

l->  PON  making  some  experiments,  last  summer,  on  the 
black  powder  which  remains  after  the  solution  of  platina,  I 
observed  that  it  did  not,  as  was  generally  believed,  consist 
chiefly  of  plumbago,  but  contained  some  unknown  metallic 
ingredients.  Intending  to  repeat  mv  experiments  with 
more  attention  during  the  winter,  I  mentioned  the  result  of 
them  to  Sir  Joseph  Banks,  together  with  my  intention  of 
communicating  to  the  Royal  Society  my  examination  of 
this  substance,  as  soon  as  it  should  appear  in  any  degree 
satisfactory.  Two  memoirs  were  afterwards  published  in 
France,  on  the  same  subject;  one  of  them  by  M.  Descotils, 
and  the  other  by  Messrs.  Vauquelin  and  Fourcroy.  M. 
Descotils  chiefly  directs  his  attention  to  the  effects  produced 
by  this  substance  on  the  solutions  of  platina.  He  remarks, 
that  a  small  portion  of  it  is  always  taken  up  by  nitro-muria- 

*  From  the  Tratisactlonsof  the  Royal  Suiety  of  London  for  1804. 
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tic  acid,  during  its  action  on  platina;  and,  principally  from 
the  observations  he  is  thence  enabled  to  make,  he  infers, 
that  it  contains  a  new  metal,  which,  among  other  proper- 
ties, has  that  of  giving  a  deep  red  colour  to  the  precipitates 
of  platina. 

M.  Vauquclin  attempted  a  more  direct  analysis  of  the 
substance,  and  obtained  from  it  the  same  metal  as  that  dis- 
covered by  M.  Descotils.  But  neither  of  these  chemists 
has  observed,  that  it  contains  also  another  metal,  different 
from  any  hitherto  known. 

The  substance  with  which  my  experiments  were  made, 
was  obtained  from  platina  which  had  been  previously  freed 
from  the  sand  and  other  impurities  generally  mixed  with  it; 
so  that  it  must  have  been  contained  in  the  substance  of  the 
grains  of  platina.  Though  it  has  somewhat  the  appearance 
of  plumbago,  it  may  easily  be  distinguished  by  its  superior 
weight.  By  weighing  it  in  a  phial  with  water,  I  found  its 
specific  gravity  almosr  10*7. 

Before  I  describe  the  method  of  separating  the  two  metals 
of  which  it  consists,  it  mav  be  worth  while  to  mention  the 
effects  of  it,  when  combined  with  different  metals  in  an 
entire  state.  It  readily  unites  with  lead;  but,  even  with 
ten  times  its  own  weight,  the  compound  has  not,  when 
melted,  much  fluidity.  Upon  dissolving  the  lead  in  nitrous 
acid,  the  black  powder  was  obtained,  with  little  apparent 
alteration,  not  having  been  entirely  broken  down,  but  con- 
sisting chiefly  of  the  same  scaly  particles  as  at  first.  With 
bismuth,  zinc,  and  tin,  the  effects  were  nearly  similar;  but, 
by  fusion  with  copper  in  a  very  strong  heat,  a  more  per- 
fect union  was  produced.  On  attempting  to  dissolve  the 
compound  bv  nitro-muriatic  acid,  some  of  the  powder  was 
taken  up  with  the  copper,  forming  a  verv  dark  solution. 

The  undissolved  portion  consisted  partly  of  the  substance 
in  its  oricrinal  form  of  scales,  and  partly  of  a  blacker  powder, 
the  particles  of  which  were  toj  small  to  be  visible,  and 
which  had  probably  been  completely  combined  with  the 
copper.  This  substance  may  be  easily  united,  bv  fusion,  with 
silver  or  gold;  and  it  is  particularly  deserving  of  attention, 
that  it  cannot  be  separated  from  these  metals  by  the  usual 
process  of  refining:.  It  remains  combined  with  either  of 
them,  after  cupellation  with  lead;  and  with  the  scold,  after 
quartation  with  silver.  The  alloys  retain  considerable  duc- 
tility ;  and  the  colour  of  that  with  gold  is  not  materially 
difterent  from  pure  gold. 

I  shall  now  proceed  to  describe  the  analysis  of  the  black 
powder,  and  the  properties  of  the  two  metals  which  enter 
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into  its  composition.'  The  method  which  I  used  for  dis-* 
solving  it,  was  similar  to  that  employed  by  M.  \'auquelin  ; 
the  aliernate  action  ot"  caustic  alkali,  and  ot"  an  acid.  I  put 
a  quantity  of  the  powder  into  a  crucible  of  silver,  with  a  large 
proportion  of  pure  dvv  soda,  and  ke|U  it  in  a  red  heat  for 
some  titne,  'l"he  alkali  beinji  then  dissohcd  in  water,  had 
acqinrcd  a  deep  urauire,  or  brownish-vellow  colour,  but 
much  of  th'-.  powder  remained  undi-solved.  This  powder, 
digested  in  marine  acid,  gave  a  dark  blue  solution,  which 
afterwards  became  of  a  duskv  olive-green,  and  finallv,  bv 
Gontinuiti^  the  heat,  of  adeen  red  colour,  i'art  of  the  pow- 
der, Iving  vet  undissolved  bv  the  marine  acid,  was  heated  ar» 
before  uith  alkali;  and,  by  the  alternate  action  of  the  alkali 
and  acid,  the  whole  appeared  capable  of  solution.  At  each 
operation  some  siiex  was  taken  up  by  the  alkali ;  and,  as  this 
Continued  till  the  metallic  part  was  cntirclv  dissolved,  it 
scenjs  to  have  been  chemicallv  conibined  w  ith  it. 

The  alkaline  solution  contains  the  oxide  of  a  volatile 
metal,  not  yet  noticed,  but  which  I  shall  presenilv  describe, 
and  also  a  sn)all  proportion  of  the  other  metal.  If  this  solu- 
tion is  kept  for  some  weeks,  ilu;  latter  metal  separates  spon- 
taneously from  it,  in  the  form  of  very  thin  flakes,  of  a  dark 
colour. 

The  acid  solution  also  contains  both  the  rnetals,  but  prin- 
cipally that  which  has  been  menti<Mied  by  the  French  che- 
mi'^ts.  The  properties  of  this  la^t  metal,  whieh  thty  have 
remarked,  are  those  of  giving  a  red  colour  to  the  triple  salt 
of  pkuina  with  sal-ammoniac,  of  not  being  altered  bv  muriate 
of  tin,  and  of  giving,  with  pure  alkali,  a  dark  brown  precipi- 
tate. i\].  Yauquelin  also  adds,  that  it  is  precipitated  bv 
galls,  and  bv  prussiaie  of  potash;  but  I  should  rather  ascribe 
these  precipitates  to  some  impur.ty,  and  ))robablv  to  iron. 

As  it  i>;  ui/cessarv  to  give  some  name  to  bodies  which  have 
itoi  !)ecn  known  liefore,  and  most  convenient  to  indicate 
bv  it  some  charaeteristie property,  I  should  incline  to  call 
this  metal  iridiain.  from  the  strikinu"  variety  of  colours  which 
it  give-^,  vvliile  dissolving  in  marine  acid. 

In  order  tcj  oi>tam  the  compound  of  ii)is  metal  with  ma- 
rine acid  m  a  pure  i^tate,   1  tried  to  males  it  crvstalii/.e. 

Cv  sU)v.  e\aporation  of  the  solution,  onlv  an  imperfectly 
crvstallized  mass  was  produced;  but  this,  beinir  dried  on 
blottiiiii-paper,  and  dissolved  in  water,  ati'orded,  bv  again 
evaporating  as  before,  distinct  octaedral  crystals,  'i'hesc 
crvstals,  dissolved  in  water,  sj;ave  a  deep  red  coloured  solu- 
tion, inclining  to  orange.  With  an  infusion  of  galls,  no 
precipitate  was  formed,  but  itis-  colour  was  inslanlly,  and 
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alinoit  entirely,  taken  awav.     Muriate  of  tin,  cari>onate  oF 
soda,  and  prussiate  ot  jiotash,    produced    nearly  the  same 
effect.     Pure  ammonia  precipitate.s  the  oxide;  but  (possibly 
from  adding  it  in  excess)   i  found  it  retained  a  part  in  solu- 
tion, acquiring  a  purple  colour.     The  pure  iixed  alkalis  also 
precipitate  the  greater  part  of  the  o.xide,  but  are  capable 
of  retaining   a  part   in   solution,    becoming  of  a   yellow 
colour.     All    the    metals   v.'hich    I    tried,     excepting   g;old 
and   platina,    produced   a  dark    or  black   precijiitate   from 
the  muriated  solution,   which  is  at  the  same  time  deprived 
of  its   colour.     The   iridium   may   be  obtained    in  a  pure 
state,  merely  by   exposing  the  octaedral  crystals  to  Iieat, 
which  expels   the  oxygen  and  the  muriatic  acid.      It   ap- 
peared  of  a  white  colour,  and  was  not  capable  of  beino- 
melted  by  any  degree  of  heat  I  could  apply.     I  could  not 
combine  it  with    sulphur  nor  with  arsenic.     Lead   easily 
unites  with  it;  but  is  separated  by  cupeilation,   Icavino-  the 
iridium  upon  the  cupel,  as  a  coaise  black  powder.     Copper 
forms  with  it  a  very  malleable  alloy,  which,  after  cupeilation  - 
with   the  addition  of  lead,  left  a  small  proportion  of  the 
iridium,  but  much  less  than  in  the  former  case.    Silver  may 
be  united    with  it,    and    the  compound  remains  perfectly 
malleable.     The  iridium  was  not  separated  from  itbv  cupei- 
lation, but  occasioned  on  the  surJace  a  dark  or  tarnished 
hue.     It  appeared  not  to  be  perfecilv  combined  wnh  the 
silver,  but  merely  ditllu^cd  through  the  substance  of  it,  in 
the  state  of  a  fine  powder.     Gold   alloyed  with  iridium  ia 
not. freed  from  it  by  cupeilation,  nor  by   quartation  with 
silvcFi.     The  compound    was  malleable;  and  did  not  differ 
much  in  colour  from  pure  gold,  though  the  proportion  of 
alloy  was  very  considerable.     If  th,e  gold  or  silver  is  dis- 
solved, the  iridium  is  left,  in  the  form  of  al)lack  powder. 

Theyellow alkahnesoluiion, which  I  have  aireads' mention- 
ed as  containing  a  metallic  oxide,  distinct  from  tlie  former, 
is  considered  by  M.  Vauqucliit  as  a  solution  of  the  oxide  of 
chromein  alkali;  butTcould  not, by  any  test,  discoverthe  pre- 
sence of  chrome.  After  the  superlluous  alkali  had  been  neu- 
tralized by  an  acid,  it  produced  a  pale  or  buff-coloured  pre- 
ci])irate  with  a  solution  of  lead,  and  not  the  brig'it  yellow 
which  is  given  by  chrome.  But,  as  we  are  indebted  to  the 
above  distiuguislied  chemist,  among  many  other  important 
discoveries,  for  our  knowledge  of  the  existence  of  chrome,  it 
is  not  improbable  that  some  kinds  of  platina  may  contain 
that  substance,  besides  the  other  bodies  usually  mixed  v  ith 
it.  When  the  alkaline  solution  is  first  formed,  by  addmg 
water  to  the  dry  alkaline  mass  in  the  crucible,  a  pungent  and 
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peculiar  smell  is  Immediately  perceived.  This  smell,  as  I 
afterwards  discovered,  arises  from  the  exiricalion  of  a  very 
volatile  metallic  oxide;  and,  as  this  smell  is  one  of  its  niost 
distinguishing  characters,  I  should  on  that  account  incline 
to  call  the  metal  o.srtii/nn. 

This  oxide  may  be  expelkd  from  the  alkali  by  any  acid, 
and  obtained  in  solution  with  water  by  distillation.  The 
sulphuric  acid,  being  the  least  volatile,  is  the  most  proper 
for  this  purpose;  but  as,  even  of  this  acid,  a  httle  is  liable  to 
pass  over,  a  second  slow  distillation  is  required,  to  obtain 
the  oxide  perfectly  free  from  it.  The  solution  thus  pro- 
cured is  without  colour,  has  a  sweetish  taste,  and  the  strong 
smell  before  mentioned.  Paper  stained  blue  with  violets, 
was  not  eh  iiiged  by  it  to  red  ;  but,  bv  being  exposed  to  the 
vapour  of  it  in  a  phial,  the  pa[)er  lost  much  of  its  blue  colour, 
and  inclined  to  giay.  As  a  certain  quantity  of  this  oxide  is 
extricated  during  the  solution  of  the  iridium  in  marine  acid, 
that  part  may  also  be  obtained  bv  distillation. 

Another  mode  by  which  the  oxide  of  osmium  mav  be 
obtained  in  small  quantirv,  but  in  a  more  concentrated  state, 
is,  by  distilling  witli  nitre  the  original  black  powder  procured 
from  platina. 

With  a  degree  of  heat  hardly  red,  there  sublimes  into  the 
neck  of  the  relc^rt  a  fluid  apparentiv  oily,  but  which,  on 
cooling,  concretes  into  a  solid,  colourless,  semitransparent 
mass.  This,  being  dissolved  in  water,  forms  a  solution 
similar  to  that  before  described.  The  oxide,  in  this  concen- 
trated state,  stains  the  skin  of  a  dark  colour,  which  cannot 
be  effaced.  The  most  striking  test  of  the  oxide  of  osmium, 
is  an  infusion  of  galls,  which  prcsentlv  produces  a  purple 
colour,  becoming  soon  after  of  a  deep  vivid  blue.  Bv  this 
means,  the  presence  of  this,  and  of  the  metal  first  described, 
may  be  observed,  when  the  two  are  mixed  together.  The 
solution  of  iridium  is  not  apparently  altered  by  being 
mixed  w  ith  the  oxide  of  osmium ;  but,  on  adding  an  in- 
fusion of  galls,  tlie  red  colour  of  the  first  is  instantiv  taken 
away,  and  soon  after  the  purple  and  blue  colour  of  the  latter 
api'cars.  The  solution  of  the  oxide  of  osmium  with  pure 
ammonia,  becomes  somewhat  vellow,  and  slightlv  so  with 
carbonate  of  soda.  It  is  not  affected  bv  pure  magnesia,  nor 
by  chalk;  but  with  lime  a  solution  is  formed  of  a  bright 
yellow  colour.  The  solution  with  lime  gives  with  galls  a 
deep  red  precipitate,  which  becomes  blue  by  acids.  It. 
produces  no  elfect  on  a  solution  of  platina  or  gold;  but 
precipitates  lead  of  a  yellowish-brownj  mercury  of  a  white, 
and  muriate  of  tin  of  a  brown  colour. 
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The  oxide  of  osmium  becomes  of  a  dark  colour  with 
alcohol,  and,  after  some  time,  separates  in  the  form  of  black 
films,  leaving  the  alcohol  without  colour.  The  same  effect 
is  produced  by  ether,  and  much  more  quickly. 

This  oxide  appears  to  part  with  its  oxygen  to  all  the  metals, 
excepting  gold  and  platina.  Silver  being  kept  in  a  solution 
of  it  for  some  time,  acquires  a  black  colour;  but  does  not 
entirely  deprive  it  of  smell.  Copper,  tin,  zinc,  and  phos- 
phorus, quickly  produce  a  black  or  gray  powder,  and 
deprive  the  solution  of  all  smeil  and  of  the  power  of  turnino-, 
galls  of  a  blue  colour.  This  black  powder,  which  consists  of 
the  osmium  in  a  metallic  state,  and  the  oxide  of  the  metal 
employed  to  precipitate  it,  may  be  dissolved  in  nitro- 
muriatic  acid,  and  then  becomes  blue  with  infusion  of 
galls. 

If  the  pure  oxide  of  osmium,  dissolved  in  water,  is  shaken 
with  mercury,  it  very  soon  loses  its  smell;  and  the  metal, 
combining  with  the  mercury,  forms  a  perfect  amalo-am. 

Much  of  the  mercury  may  be  separated  by  squeezing  it 
through  leather,  which  retains  the  aujalgam  of  a  firmer  con- 
sistence. The  remaining  mercury  being  distilled  off,  a 
powder  is  left,  of  a  dark  gray  or  blue  colour,  which  is  the 
osmium  in  its  pure  state.  By  exposing  it  to  heat  with  access 
of  air,  it  evaporates,  with  the  usual  smell;  but  if  the  oxida- 
tion is  carefully  prevented,  it  docs  not  seem  in  any  degree 
volatile.  Being  subjected  to  a  strong  white  heat,  in  a  cavi- 
ty made  in  a  piece  of  charcoal,  it  was  not  melted,  nor  did 
it  undergo  any  apparent  alteration.  Heated  in  a  similar 
situation  with  copper  and  with  gold,  it  melted  with  each  of 
these  metals,  forming  alloys  which  were  quite  malleable. 
These  compounds  were  easily  dissolved  in  nitro-muriatic 
acid,  and,  by  distillation,  aflbrded  the  oxide  of  osmium  with 
the  usual  properties- 

The  pure  metal  which  has  been  previously  heated,  does 
not  seem  to  be  acted  on  by  acids;  at  least  I  could  not  per- 
ceive any  effect  produced  by  boiling  it  for  some  time  with 
nitro-muriatic  acid.  By  heating  it  in  a  silver  cup  with 
caustic  alkali,  it  immediately  combined  with  the  alkali,  and, 
with  water,  gave  a  yeHow  solution,  similar  to  that  from 
which  it  was  procured.  Acids  expel  from  this  solution  the 
oxide  of  osmium,  which  has  the  usual  smell,  and  the  power 
of  giving  to  infusion  of  galls  the  blue  colour  before  men- 
tioned. 
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XXX.     On   a  new  Metal,  found  in  crude   Platina.     By 
William  Hyde  Wollaston,   M.  D.  F.  R.  S* 

iNoTwiTHSTANDiNG  I  vvas  aware  that  M.  Descotils  had 
ascribed  tlic  red  colour  of  certain  precipitates  and  sahs  of 
platina,  to  the  presence  of  a  new  metal;  and  although  Mr. 
Tennant  had  ohligingly  conmninicated  to  nie  his  discovery 
of  the  same  substance,  as  well  as  of  a  second  new  metal,  in 
the  shining  powder  that  remains  undissolved  from  tiic  ore  of 
platina;  yet  I  was  led  to  suppose  that  the  more  soluble  parts 
of  this  mineral  might  be  deserving  of  further  examination, 
as  the  fluid  which  remains  after  the  precipitation  of  platina 
hy  sal  ammoniac,  presents  appearances  which  I  could  not 
ascribe  to  either  of  those  bodies,  or  to  any  other  known 
substance. 

My  inquiries  having  terminated  more  successfully  than  I 
had  expected,  I  design  in  the  present  Memoir  to  prove  the 
existence,  and  to  examine  the  properties,  of  another  metal, 
hitherto  unknown,  which  may  not  improperly  be  distin- 
guished by  the  name  of  rhod'ii/m,  from  the  rose-colour  of  a 
dilute  solution  of  the  salts  containino-  it. 

I  shall  also  take  the  same  opportunity  of  stating  the  result 
of  various  experiments,  which  have  convinced  me,  that  the 
metallic  substance  which  vvas  last  vear  oflered  for  sale  by 
the  name  of  palladium,  is  contained  (though  in  very  small 
proportion)  in  the  ore  of  platina. 

The  colour  of  the  solution  that  remains  after  the  precipi- 
tation of  platina,  varies,  not  only  according  to  its  state  of 
dilution,  but  also  according  to  the  strength  and  proportions 
of  the  nitric  and  muriatic  acids  emploved.  This  colour, 
though  principally  owing  to  the  quantity  of  iron  contained 
in  it,  arises  also  in  part  from  a  small  quantltv  of  the  am- 
moniaco-muriate  of  platina,  that  necessarily  remains  dis- 
solved, and  from  other  metals  contained  in  still  smaller  pro- 
portions. 

(A  1 .)  To  recover  the  remaining  platina,  as  w-ell  as  to 
separate  the  other  metal$  that  are  present  from  the  iron,  I 
have  in  some  experiments  emploved  zinc,  in  others  iron,  for 
their  precipitation.  I'he  former  appears  preferable;  but, 
when  the  latter  has  been  used,  the  precipitate  may  imme- 
diately be  freed  from  the  iron  that  adheres  to  it,  bv  muriatic 
acid,  without  the  loss  of  any  of  those  metals  which  are  at 
present  the  subject  of  incjuiry. 

♦■  Frpni  the  Tvaiufuho^is  oj  tbs:  Ko^al  Sjcielj  of  London  for  i%ox. 
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(A  2.)  Having  in  one  instance  dissolved  such  a  precipitate 
in  nitro-muriatic  acid,  and  precipitated  the  platina  bv  sal 
annnoniac,  I  suffered  the  lemaining  fluid  to  evaporate  with- 
out heat;  and  obtained  a  mixture  ot"  various  crystals,  very 
different  from  each  other  in  form  and  colour.  Froin  these, 
I  selected  for  examination  some  that  were  of  a  deep  red 
colour,  partlv  in  thm  plates  adhering  to  the  sides  of  the 
vessel,  and  partly  in  the  form  of  square  prisms  having  a 
rectangular  termination. 

(A3.)  A  portion  of  these  crystals  being  heated  in  a  small 
tube,  yielded  sal  ammoniac  by  sublimation,  and  left  a  black 
residuum,  which,  by  greater  heat,  acquired  a  brilliant  me- 
tallic whiteness,  but  could  not  be  fused  under  the  blow- 
pipe. Having  obtained  this  substance  from  a  distinctly  cry- 
stallized salt,  I  was  inclined  to  consider  it  as  a  siniple 
metal;  and,  as  I  found  it  to  be  wholly  insoluble  in  nitro- 
muriatic  acid,  1  judged  it  not  to  be  platina. 

(A  4.)  The  crystals  also,  instead  of  being;  nearly  insolu- 
ble, like  the  ammoniaco-muriate  of  platina,  were  dissob^cd 
in  a  small  quantity  of  water,  and  gave  a  rose-coiourcd  solu- 
tion. Upon  mixing  this  with  a  solution  of  platina,  the 
ammonia  was  transferred  by  superior  affinity  to  the  latter, 
forming  an  ammoniaco-muriate  of  platina;  and  the  precipi- 
tate was  of  a  yellow  colour.  Consequently,  the  metal  con- 
tained in  the  salt  uas  neither  platina,  nor  that  which  give3 
the  red  colour  to  the  salts  of  platina. 

It  would  be  useless  to  detail  my  first  unsuccessful  experi- 
ments, made  upon  the  properties  of  this  metal,  in  hopes  of 
discovering  means  bv  which  its  separation  from  platina 
might  be  effected ;  I  shall  therefore  confine  myself  to  tlie 
following  process,  which  appears  to  be  the  most  direct  for 
procuring  rhodium  in  a  state  of  purity.  In  the  same  process 
also  palladium  is  obtained,  so  as  to  afford  a  presumption, 
that  it  is  rather  a  natural  simple  body  than  any  artificial 
compound. 

(B  1.)  Since  the  platina  to  be  procured  in  this  country 
generally  contains  small  scales  of  gold  inlermixed,  as  well  as 
a  portion  of  the  mercury  which  the  Spaniards  employ  for  the 
separation  of  the  gold,  the  platina  used  for  my  experiments, 
after  being  by  mechanical  means  freed,  as  far  as  possible, 
from  all  visible  impurities,  was  exposed  to  a  red  heat,  for 
the  purpose  of  expelling  the  mercury.  It  was  then  diiiested 
for  some  time  in  a  small  quantity  of  dilute  nltro-muriatic 
acid,  and  frequently  shaken,  till  the  whole  of  the  srold  was 
dissolved,  together  with  any  impurities  that  miuht  super- 
ficially adhere  to  the  grains  of  platina. 

(B2.) 
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(B  2.)  Of  the  ore  thus  prepared,  nearly  2^  ounces  were 
then  dissolved  hi  nilro-muriatic  acid,  (diluted  for  the  purj)osc 
of  leaving  as  much  as  possible  of  the  shining  powder,)  and 
the  whole  suffered  to  remain  in  a  moderate  sand  heat,  till 
completely  saturated. 

(B  3.)  Such  a  portion  of  this  solution  was  then  taken  for 
analysis,  as  corresponded  to  1000  grains  of  the  prepared  ore. 
An  ounce  of  sal  ammoniac  was  next  dissolved  m  hot  water, 
and  used  for  the  precipitation  of  the  platina.  The  precipi- 
tate obtained  was  of  a  yellow  colour,  and,  upon  being  heated, 
yielded  815  grains  of  purified  platina. 

(B  4.)  The  water  used  for  washing  this  precipitate  hav- 
ing been  added  to  the  solution  poured  from  it,  a  piece  of 
clean  zinc  was  immersed  in  it,  and  suffered  to  remain  till  there 
appeared  to  be  no  further  action  upon  the  zinc.  The  iron 
contained  in  the  ore  (to  the  amount  of  ]  4  or  15  per  cent.) 
remained  in  solution.  The  other  metals  had  subsided,  in 
the  form  of  a  black  powder,  which  I  estimated  between  40 
and  50  grains;  but,  as  there  was  no  occasion  to  weigh  it 
with  accuracy,  I  thought  it  belter  not  to  dry  this  precipitate; 
for,  if  it  be  heated,  the  rhodium  is  in  danger  of  being  ren- 
dered insoluble. 

(B  5.)  As  I  had  previously  ascertained  that  this  precipi- 
tate would  contain  platina,  rhodium,  the  substance  called 
palladium,  copper,  and  lead,  the  two  last  metals  were  first 
dissolved  in  very  dilute  nitric  acid,  aided  by  a  gentle  heat. 
The  remainder,  after  being  washed,  was  digested  in  dilute 
nitro-muriatic  acid,  which  dissolved  the  greater  part,  but 
left  as  much  as  4^  grains  undissolved*. 

(B  6.)  To  the  solution  were  added  CO  grains  of  com- 
mon salt;  and,  when  the  whole  had  been  evaporated  to 
dryness  with  a  very  gentle  heat,  the  residuum,  which  I  had 
found  from  prior  experiments,  would  consist  of  the  soda- 
muriates  of  platina,  of  palladium,  and  of  rhodium,  was 
washed  repeatedly  with  small  quantities  of  alcohol,  till  it 
came  off  iK-arly  colourless.  There  remained  a  triple  salt  of 
rhodium,  which  by  these  means  is  freed  from  all  metallic 
impurities. 

(C  1.)  This  salt,  having  been  dissolved  in  a  small  quan- 
tity of  hot  water,  and  let  to  stand  12  hours,  formed  rhom- 
boidal  crystals,  of  which  the  acute  angle  was  about  75*^. 

(C  2.)  It  was  then  again  dissolved  in  water,  and  divided 
into  two  equal  portions.    Of  these  one  was  decomposed  by  a 

•  It  was  presumed  that  this  rcsidiuim  consisted  principally  of  the  me* 
tal  calletl  by  Mr.  Tennant  iridium;  but,  hs  it  was  accidentallv  mislaid, 
and  was  not  examined,  it  might  also  contain  a  portion  of  rhodium. 
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piece  of  zinc,  and  the  other  examined  by  the  following  re- 
4igents. 

(C  3.)  Sal  ammoniac  occasioned  no  precipitation;  but, 
when  a  solution  of  platina  was  added  to  the  mixture,  a  preci- 
pitate was  immediately  formed,  and  the  colour  of  this  preci- 
pitate was  yellow;  which  again  prove?,  that  the  metal  con- 
tained in  this  salt  is  neither  platina  itself,  nor  that  which 
gives  the  red  colour  to  its  precipitates. 

(C  4.)  Prussiate  of  potash  occasioned  no  precipitation, 
as  it  would  have  done  if  the  solution  had  contained  palla- 
dium. 

(C  5.)  Hydro-sulphuret  of  ammonia,  which  would  have 
precipitated  either  platuia  or  palladium,  caused  no  precipita- 
tion of  this  metal. 

(C  6.)  Tlie  carbonates  of  potash,  of  soda,  or  of  ammo- 
nia, occasioned  no  precipitation;  but  the  pure  alkalis  preci- 
pitated a  yellow  oxide,  soluble  by  excess  of  alkali,  and  also 
soluble  in  every  acid  that  I  have  tried. 

(D  1.)  The  solution  of  this  oxide  in  muriatic  acid,  upon 
being  evaporated,  did  not  cn,stallize;  the  residuum  was 
soluble  in  alcohol,  and  of  a  rose  colour.  Sal  ammoniac, 
nitre,  or  common  salt,  caused  no  precipitation  from  the 
muriatic  solution  ;  but  formed  triple  salts,  w  hich  were  not 
soluble  in  alcohol. 

(D  2.)  The  solution  in  nitric  acid  also  did  not  crvstallize. 
A  drop  of  this  solution,  being:  placed  upon  pure  silver,  occa- 
isioned  no  stain.  On  the  surface  of  mercury  a  metallic 
iilm  was  precipitated,  but  did  not  appear  to  amalgamate. 
The  metal  was  also  precipitated  by  copper  and  other  metals, 
as  might  be  presumed,  from  the  usual  order  of  their  affinities 
for  acid^. 

(E  1.)  The  precipitate  obtained  bv  zinc  (C2.)  from  the 
remaining  half  of  the  salt,  appeared  in  the  form  of  a  black 
powder,  weighing,  when  thoroughly  dried,  nearly  2  ijrains, 
corresponding  to  about  4  grains  in  the  1000  of  ore  dissolved. 

(E  2.)  When  exposed  to  heat,  this  powder  continued 
black;  with  borax,  it  acquired  a  white  metallic  lustre,  but 
appeared  infusible  by  any  deerce  of  heat. 

(E  3.)  With  arsenic,  hov.ever,  it  is,  like  platina,  ren- 
dered fusible;  and,  like  palladium,  it  may  also  be  fused  by 
means  of  snilphur.  The  arsenic,  or  the  sulphur,  mav  be 
expelled  from  it  by  a  continurmce  of  the  heat ;  but  the  metal- 
lic button  obtained  does  not  become  malleable,  as  either  of 
the  preceding  metals  would  be  rendered  bv  similar  treat- 
ment. 

{E  4.)     It  unites  readily  with  all  metals  that  have  been 
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tried,  excepting  mercury;  and  with  gold  or  silver  it  forms- 
very  raalkable  alloys,  thai  are  not  oxidated  hy  a  high  degree 
of  heat,  but  become  incrusted  with  a  black  oxide  wlieu  very 
slowly  cooled. 

(K  5.)  W'hea  4  parts  of  gold  are  united  with  1  of  rho- 
dium, although  thcallov  may  assume  a  rounded  form  under 
the  blowpipe,  yet  it  seems  io  be  more  in  the  state  of  an 
amaloi;am  than  in  complete  fusion. 

(E  6.)  When  6  parts  of  gold  are  alloyed  with  1  of  rho- 
dium, the  compound  may  be  perfectly  fused,  but  requires 
far  more  heat  than  iine  gold.  There  is  no  circumstance  in 
which  rhodium  difi'ers  more  from  platina,  than  in  the  colour 
of  this  alloy,  which  might  be  taken  for  tine  gold,  by  any  one 
who  is  not  very  nmch  accustomed  to  discriminate  the  dif- 
ferent qualities  of  gold.  On  the  contrary,  the  C(jlour  of  an 
alloy  containing  the  same  proportion  of  platina,  differs  but 
little  from  that  of  platina.  This  was  originally  observed  bv 
Dr.  Lev/is.  '^The  eoU)ur  was  still  so  dull  and  pale,  that  the 
compound  (3  to  1)  could  scarcely  be  judged  by  the  eye  to 
contain  any  gold*." 

I  find  that  palladium  resembles  platina,  in  this  j)roperty  of 
destroying  the  colour  of  a  larsre  quantity  of  gold.     When 

1  part  of  palladium  is  united  to  6  of  gold,  the  alloy  is  nearly 
white. 

(E  7.)  AYhcn  I  euilcavoured  to  dissolve  an  alloy  of 
silver  or  of  gold  with  rhodium,  the  rhodium  remained  uji- 
touched  by  either  nitric  or  nitro-muriatic  acids;  and,  v.hen 
rhodium  had  been  fused  with  arsenic  or  with  sulphur,  or 
when  merely  heated  by  itself,  it  was  reduced  to  the  sanic 
state  of  insolubility.  But  when  1  part  of  rhodium  had  been 
fused  \<dth  3  parts  of  hismuth,  of  copper,  or  of  lead,  each  of 
these  alloys  could  be  dissolved  completely,   in  a  mixture  of 

2  parts,  by  measure,  of  muriatic  acid,  with  1  of  nitric. 
With  the  two  former  metals,  the  proportion  of  the  acids  to 
each  other  seemed  not  to  be  of  so  nuich  consequence  as  with 
lead;  but  the  lead  appeared  on  another  account  preferable, 
as  it  was  most  easily  separated,  when  reduced  to  an  in- 
soluble nuu-iatc  by  evaporation.  The  muriate  of  rhodium 
had  then  the  same  colour  and  properties,  as  when  formed 
Irnm    tlic  yellow  oxide  precipitated  from  the  original  salt. 

(E  S.)  1  he  specitic  gravity  of  rhodium,  as  far  as  could 
t>e  ascertained  by  trial  on  so  small  quantities,  seemed  to 
V^cced  U.     That  of  an  alloy  consisting  of  J  part  rhodium 

*  Lcu-ii's  PhiioojUiicil  Commerce  of  /\rts,  p.  526. 
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and  about  2  parts  lead,  was  11*3;  which  is  so  nearlv  that 
ot  lead  itself,  that  each  part  of  this  compound  may  be  con- 
sidered as  having  about  the  same  specific  gravity. 

F.  As  it  was  expected  that  the  alcohol  enipUn-cd  for 
washing  the  salt  of  rhodium  (B  6.)  would  contain  tiie  soda- 
muriates  of  platina  and  of  palladium,  the  plat!n;t  uas  first 
})recipitated  by  sal  ammoniac.  This  precipitate  was  of  a 
deep  red  colour;  and,  wheii  it  had  been  heated,  to  expel  the 
sa!  ammoniac,  the  platina  which  remained  was  of  a  dark 
grav  colour. 

(G  1.)  To  the  remaining  solution,  after  it  had  been 
diluted  to  prevent  any  further  precipitation  of  platina,  I 
added  prussiate  of  potash,  which  instantly  occasioned  a  very 
copious  precipitate,  of  a  deep  orange-colour  at  first,  but 
chancrin'j;  afterwards  to  a  diny  bottle-green,  Vvhich  I  ascribed 
to  iron  contained  in  the  prussiate. 

(G  3.)  This  precipitate,  whendrv,  weighed  12^  grains. 
Afrer  it  tiad  been  heated,  it  left  a  metallic  residuum,  in  small 
grains,  of  a  gray  colour,  weighing  nearly  7  grains.  A  sniall 
portion  of  it  being  heated  with  borax,  communicated  k  dark 
brown  colour  to  the  borax,  as  from  iron,  and  acquired  a 
bri'iht  metallic  lustre,  but  could  not  be  fused  under  the 
blowpipe.  With  sulphur,  however,  it  fused  immediately 
into  a  round  globule,  which,  by  floating  upon  mercury, 
appeared  of  less  specific  gravity  Jhan  that  metal. 

(G  3.)  The  whole  quantity  was. then  treated  in  the  same 
raanner,and  purified  by  cupellation  with  borax,  till  it  cooled 
with  a  bright  surface.  From  the  globule  the  sulphur  was 
expelled,  by  exposure  to  the  exlremitv  of  the  flame;  and  it 
became  spongy  and  malleable,  weighing  in  this  state  very 
nearly  3  grains. 

(G  4.)  A  portion  of  this  metal  was  dissolved  in  strong 
nitrous  acid,  was  precipitated  by  green  sulphate  of  iron,  and 
in  other  respects  possessed  all  the  properties  ascribed  to  the 
palladium  otFered  for  sale,  in  the  printed  paper  that  accom- 
panied it,  as  well  as  others  since  noticed  l)y  Mr.  Chenevix. 

(G  5.)  In  its  precipitation  by  prussiates,  it  differs  most 
essentially  from  platina ;  and  consequently  is  by  no  means 
ditTicult  to  be  distinguished,    or  separated  from  it.    ' 

(G  6.)  The  action  of  muriate  of  tin  upon  the  solutions 
of  these  metah  is  also  totally  different.  A  dilute  solution 
of  platina,  is  thereby  changed  from  a  pale  yellow  to  a  trans- 
parent blood-red.  A  solution  of  palladium,  on  the  con- 
trary, usually  becomes  opaque,  by  the  formation  of  a  brown 
or  black  precipitate;  but,  if  mixed  in  such  proportion  as  to 
remain  transparent,  it  changes  to  a  beauiiful  emerald-ffreen. 
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(G  7.)  In  the  formation  of  triple  salts  with  the  alkalis, 
as  observed  by  Mr.  Clienevix,  palladium  may  be  said  to 
resemble  platina;  but  the  salts  thus  lorn)ed  are  far  more 
soluble  than  the  corresponding  salts  of  platina,  and  differ 
entirely  in  the  colour  and  form  of  the  crystals. 

(G  8.)  The  soda-muriate  of  palladium  is  a  deliquescent 
salt;  that  of  platina,  on  the  contrary,  forms  permanent 
crystals. 

(G  9.)  The  triple  salts  of  platina,  with  either  muriate  of 
annnonia  or  of  potash,  form  octaedral  crystals  of  a  yellow 
colour,  that  are  very  sparingly  soluble  in  water.  The 
corresponding  salts  of  palladium  likewise  resemble  each 
other  in  every  respect.  The  crystals  arc  very  soluble  in 
water,  but  insoluble  in  alcohol ;  their  forn)  is  that  of  a  four- 
sided  prism,  and  they  each  present  a  curious  contrast  of 
colour,  that  certainly  is  not  observable  in  any  known  salt  of 
platina. 

(G  10.)  Although  the  solution  is  of  a  deep  red,  the 
crystals  are  of  a  bright  green  when  viewed  transversely. 
In  the  direction  of  their  axes,  however,  the  colour  is  the 
same  as  that  of  the  solution;  but,  on  account  of  its  extreme 
intensity,  it  is  with  difficulty  distinguished  in  fragments  that 
exceed  -pi^o  ^^  ^^  vach.  in  thickness.  One  consequence  of 
this  colour  is  nevertheless  very  observable ;  namely,  that  in 
viewing  any  crystal  obliquely,  it  appears  of  a  dull  brown, 
that  arises  from  a  mixture  of  the  red  and  green*. 

The  characters  of  palladium  that  have  been  enumerated, 
undoubtedly  belong  to  none  of  the  simple  substances  that 
we  arc  acquainted  with;  and  no  experiment  that  I  have 
made   has  tended  to  confirm   the  suspicion  of  its  being  a 

^  The  change  of  colour  above  described,  though  certainly  uncommon, 
is  nevertheless  not  peculiar  to  the  salts  oF  palladium,  but  may  be  seen  also 
in  somekinJsof  tourmalin.  Among  those  which  come  to  us  from  Ceylon, 
some  aic  transparent;  and  one  variety  is  of  a  deep  red  in  the  direction  of 
its  ax>s,  but  of  a  yellowish  green  when  viewed  transversely.  There  is 
also  a  correvponding.  but  op|.)Osite  contrast  of  colours,  that  has  been  ob- 
served by  Miiller,  and  described  by  Bergmann,  in  some  of  the  Tyrolese 
tourmalins.  The  general  aspect  of  these  stones  is  black,  and  apparently 
oprique.  Some,  however,  of  which  the  fracture  is  vitreous,  are  found  to 
transmit  a  yellowish-red  ligluwhen  viewed  transversely,  but  in  the  direc- 
tion of  their  axis  the  colour  is  a  dull  bottle-green. 

In  each  of  these  tourmalins,  as  well  as  in  the  salts  of  palladium,  the 
colour  in  the  direction  of  the  axis,  is  at  least  10  times  more  intense  than  in 
the  transverse  direction.  A  thin  lamina,  cut  from  the  end  of  a  Tyrolese 
touriralin  for  this  purpoie,  transmitted  no  visible  light,  till  it  was  reduced 
toi-6othof  an  inch  in  thickness;  and,  when  less  than  i-ioothof  an  inch, 
it  was  not' more  transparent  than  another  portion  of  the  same  crystal  seen 
trdnsvcrsely,  i-ioth  of  aniuch  in  thickness. 
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compound,  consisting  of  any  known  ingredients.  The  ex- 
periments above  related  show  evidently  that  the  ore  of  pla- 
tina contains  a  very  small  quantity  of  palladium  j  and  it  is 
not  unlikely  that  this  may  have  been  a  constituent  part  of* 
some  of  the  compounds  obtained  by  Mr.  Chenevix,  and 
may  have  misled  him,  by  some  properties  which  he  would 
consequently  observe,  into  the  supposition  that  he  had 
formed  palladium. 

It  is  not,  however,  without  having  repeatedly  endeavoured 
to  imitate  his  experiments,  that  I  have  ventured  to  dissent 
from  such  authority.  I  made  many  attempts  to  unite  pure 
platina  with  mercury,  by  solution  and  by  amalgamation  j  but 
without  success  in  any  one  instance. 

From  a  solution  of  platina,  carefully  neutralized,  as  Mr. 
Chenevix  directs,  with  red  oxide  of  mercurv,  and  mixed 
with  a  solution  of  green  sulphate  of  iron,  I  indeed  obtained 
such  a  precipitate  of  metallic  tlakes  as  he  describes ;  but, 
upon  examination  of  these  flakes,  they  yielded  mercury  by 
distillation;  and  the  remainder  consisted  of  platina  com- 
bined with  a  portion  of  ir(m,  but  had  not  any  properties 
w'hich  I  could  suppose  owing  to  the  presence  of  palla- 
dium. 

Upon  comparing  the  specific  gravity  of  this  substance, 
which  was  said  to  be,  at  most,  li*8,  with  that  of  mercury 
or  of  platina,  I  was  alwavs  strongly  inclined  to  doubt  the 
possibility  of  its  being  composed  of  these  metals.  I  could 
recollect  no  one  instance  in  which  the  specific  gravity  of 
any  compound  is  less  than  that  of  its  lightest  ingredient, 
and  could  not,  without  careful  examination,  admit  the  sup- 
position, that  mercury  could  be  rendered  lighter  by  intimate 
union  with  platina.  It  now  appears  fully  confirmed  that 
this  persuasion,  arising  from  uniform  experience,  was  v%ell 
founded  ;  f6r,  if  we  consider  the  ditHculty  of  producing  even 
an  imperfect  imitation  of  palladium,  the  failure  of  all  at- 
tempts to  resolve  it  into  any  known  metals,  the  facility  of 
separating  it  from  any  mixed  solution  of  those  which  it  has 
been  supposed  to  contain,  as  well  as  the  number  and  di- 
stinctness of  its  characteristic  properties,  I  think  we  nmst 
class  it  with  those  bodies  which  we  have  most  reason  to 
consider  as  simple  metals. 
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JL  UK  Pkilcsoph'ical  Transactions  of  the  Roj/al  Sociefij  of 
Ijtndoti  fur  the  Year  1604,  Part  II.,  contain: — Analytical 
Experiments  and  Observations  on  Lac.  By  Charles  II at- 
chett,  Ks«j.  F.R.S. — On  the  Integration  of  certain  difleren- 
tial  Expressions  with  which  Problems  in  physical  Astro- 
nomy arc  connected,  h,c.  Bv  Bobert  W'oodhouse,  A.M. 
F.H.S.  Fellow  of  Caius  College.^  -Observations  on  Ba?alt, 
and  on  the  Transition  from  the  vitrt-ons  to  the  stony  Texture, 
which  occurs  in  the  oradual  Hcfrigeralion  of  incited  Basalt; 
with  some  geoloirtcal  Remarks.  In  a  Letter  from  Gregory- 
Watt,  Fsq.'to  life  Right  IJon.  Charles  Greville,  \\P.  R.S. 
— An  Analysis  of  the  magnetical  Pyrites;  with  Remarks  on 
some  of  the  other  Sulphurets  of  Iron.  By  Charles  llalchett, 
Esq.  F.R.S. — Remarks  on  the  voluntary  Expansion  of  the 
Skin  of  the  Neck,  in  the  Cobra  de  Capfcllo,or  hooded  Snake 
of  the  East  Indies.  By  Patrick  Russell,  i\LD.  F.R.S.  With 
a  Descrii>tion  of  the  Structure  of  the  Parts  which  perform 
that  OlTice.  By  Everard  Home,  Lsq.  F.R.S. — Continua- 
tion of  an  Account  of  the  Changes  that  have  happened  in 
the  relative  Situation  of  double  Stars.  By  William  Iler- 
schcl,  LL.r3.  F.R.S. — Observations  on  the  Change  of  some 
of  the  proximate  Principles  of  Vegetables  into  Bitun)en; 
with  Analytical  Fxpcrinicnts  on  a  peculiar  Substance  which 
is  found  with  the  Eovcv  Coal.  By  Charles  f^atchett,  Ks(j. 
F.R.S. — On  two  Metals  found  in  the  black  Powder  reinain- 
ino-  after  the  Solution  of  Platina.  By  Smiihson  Tennant, 
E>"q.  F.U.S. — On  a  new  Metal  found  in  crude  Platina.  By 
William  Hyde  Wollaston,  M.D.  F.R.S. 


The  Transactions  of  the  Liuneun  Socii/i/  of  London, YnWU. 
.contain  :  Charter  of  the  Linnean  Society  ol"  London. — Bye- 
laws  of  the  Society. — Patent  of  Armorial  Ensigns. — A  new 
Arrangement  of  the  GcnusAloe,  with  a  chronological  Sketcli 
of  tlieproyressive  Knowledge  of  that  Genus,  and  of  otiier 
sueculent  Getiera.  By  Adrian  iJardy  Haworth,  Lsq.  F.L.S. 
— On  the  Germination  of  the  Seeds  of  Orehideue.  By 
Richard  Anthony  Salisbury,  Esq.  F.R.S.  8c  L.S. — Account 
of  the  Tussch  and  Arrind}-  Silk- Worms  of  Bengal.  By 
William  Roxburgh,  M.D.  F.L.S. — Description  of  the  Bri- 
tish Lizards;  and  of  anew  British  Species  of  Viper.  By 
Revett  Sheppard,  A. B. 'F.L.S. — Description  of  Bo«  Fron- 
talis, a  nev/  Species,,  from  India.  By  Aylmer  Bourkc 
Lambert,  Esq.  F.R.S.  V.P.L.S. — Description  of  the  Esox 
5  baurui. 
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Saurus.  By  the  Rev.  Thomas  Rackett,  M.A.F.R.S.  h  L.S. 
— Description  of  several  Marine  Animals  found  on  the 
South  Coast  of  Devonshire.  By  George  MontaLU,  F^sq. 
F.L.S. — Descriptions  of  four  new  British  Lichens.  By 
Da-Ason  Turner,  Esq.  M.A.  F.L.S.  Description?  .;r  some 
Species  of  Carex  from  North  America.  By  Edv>arJ  Rudge, 
fisq.  F.L.S. — Remarks  upon  the  Dillcnian  Hcrbariiun.  By 
Dawson  Turner,  Esq.  F.R.S.  A.S.  &  L.S. — Description  of 
son)e  Fossil  Shells  found  in  Hampshire.  By  William  Pil- 
kinuton,  Esq.  F.A.S.  &  L.S. — An  Historical  Account  of 
Tc>taceolo!2;ical  Writers.  Bv  William  Georse  Maton,  M.D. 
F.K.S.  &  L.S.  and  the  Rev.'  Thomas  RackeU,  M.A.  F.R.S. 
&  L.S. — An  Illustration  of  the  Grass  called  by  Linnseus 
Cornucopiae  Alopecuroides.  Bv  James  Edward  Smith, 
M.D.  F.R.S.  P.L.S.— Description  of  such  Species  of  Chi- 
ronia  as  grow  wild  at  the  Cape  of  C-^Jod  Hope.  By  Sir 
Charles  Peter  Thunberg,  Knight  of  the  Order  of  Wasa, 
Professor  of  Botany  at  Upsal,  F.M.L.S. — Remarks  on  the 
Generic  Characters  of  Mosses,  and  particularly  of  the  Genus 
Mnium.  By  James  Edward  Smith,  M.D.  F.R.S.  P.L.S.— 
Observations  on  the  Zizania  aquatiea.  By-Aylmer  Bourke 
Lambert,  Esq.  F.R.S.  V.P.L.S. — Observations  on  the  Du- 
rion,  Durio  zibethinus  of  Linnceus.  By  Mr.  Charles  Ko- 
nig,  F.L.S. — Observations  on  some  Species  of  British  Qua- 
drupeds, Birds,  and  Fishes.  By  George  Montagu,  Esq. 
F.L.S. — Biographical  Memoirs  of  several  Norwich  Bota- 
nists, in  a  Letter  to  Alexander  MacLeav,  Esq.  Sec.  L.S. 
By  James  Edward  Smith,  M.D.  F.R.S.' P.L.S.— Further 
Account  of  the  Bos  Frontalis.  By  Aylmer  Bourke  Lambert, 
Esq.  F.R.S.  \^.P.L.S. — Description  of  a  large  Species  of 
Rat,  a  Native  of  the  East  Indies.  By  Captain  Thomas 
Hardwicke,  F.L.S.— Extracts  from  theMinute-Bookof  the 
Linnean  Society  of  London. — Catalogue  of  the  Library  of 
the  Linnean  Society,  continued  from  page  394  of  Vol.  VI.  of 
the  Society's  Transactions. — List  of  Donors  to  the  Library 
of  the  Linnean  Societv. 


XXXII.  Proceedings  of  Learned  Societies. 

ROYAL    INSTITUTION. 

JL  HIS  national  establishment  opened  its  sessions  on  Tues- 
day the  13th  of  November.     Mr.  Davy  will  deliver  twelve 
lectures  on  Chemical  Analysis;  Mr.  Fletcher,  a  gentleman 
Vol.  20.  No.  78.  Nov.  I'so-t.  M  whgi^ 
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whose  talents  have  been  long  known  among  the  literary  con* 
versazioni  of  tlie  present  clay,  tuenty-tour  lectures  on  Na- 
tural Philosophy ;  Mr.  Landsctr,  engraver  to  the  king, 
three  lectures  on  engravings  and  Dr.  Crotch  six  lectures  on 
music. 

Board  of  Agriculture. 

Premiums  offered  by  this  Board. 

[Continued  from  page  So,] 

Culture  of  Hemp. — ^To  the  person  who  shall  send  to  the 
Board,  the  best  essay  on  the  ciiltuTC  of  hemj),  which  sliall 
include  the  useful  facts  hitherto  published,  with  such  addi- 
tions as  the  writer  mav  be  able  to  make,  either  from  his 
own  experiments,  or  tho"se  of  others,  within  his  knowkdge, 
with  the  best  means  of  extending  the  culture  m  the  united 
kingdom,  without  lessening  the  growth  of  wheat — thirty 
guineas.  Accounts  to  be  produced  ok  or  before  the  first 
Tuesday  in  February,  1S05. 

Culture  of  Hemp. — ^To  the  person  in  his  Majesty's  colo- 
nies of  Upper  or  Lower  Canada,  New  Brunswick,  and 
Halifax,  who  shall  make  the  most  satisfactory  report  to  the 
Board,  of  the  present  state  of  the  cultivation  of  hemp  in 
those  provinces,  in  respect  of  soil,  previou;^  state  of  the  land, 
manure,  seed,  culture,  watering,  dressing,  produce,  price, 
and  the  expense  of  labour,  with  the  state  of  population  as 
applicable  to  this  branch  of  culture;  as  well  as  of  the  ob- 
stacles to  the  extension  of  it,  the  best  means  of  removing 
them,  and  of  promoting  the  cultivation— ^y?/!'//  guineas.  The 
report  to  be  made  on  or  before  the  first  Tuesday  in  January 
ISOG. 

Weighing  Machine. — To  th€  person  wlio  shall,  before  the 
25th  of  March  1805,  produce  to  the  Board,  or  shall  erect 
in  London,  in  some  place  to  which  the  meml>ers  of  the 
Board  can  conveniently  have  access,  the  machine  forweigh- 
ino;  cattle  alive,  as  high  as  300  stone  at  Slbs.  and  as  low  as 
fi\-e  stones  weight,  that  shall  be  the  cheapest  in  proportion, 
to  its  accuracy  and  utility — twtntij  guineas. 

Machine  for  reaping  cwn. — ^To  the  person  who  shall  in- 
vent, and  produce  to  the  Board,  the  best  machine  for  reap- 
ing: corn— ^'/'om  one  hundred  to  two  hundred  guineas,  ac- 
cording to  merit. 

Siniplicity  and  cheapness  of  construction,  and  (if  the  ap- 
plication of  horses  or  oxen  be  required)  ease  of  draught,  will 
be  considered  as  essential  objects.  To  be  prodiiced  on  or  be- 
fore the  first  Tuesday  in  May  1806. 

Diseas&i 
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T)isea<!es  of  Cattle. — To  the  person  who  shall  write,  and 
produce  to  the  Board,  the  best  practical  essay,  founded  on 
experiments,  on  the  diseases  of  neat  cattle,  their  symptoms 
and  cure — the  gold  medal.  The  essays  to  be  produced  on  or 
before  the  first  Tuesday  in  May  1806'. 

Diseases  of  Slieep. — To  the  person  who  shall  write,  and 
produce  to  the  Board,  the  best  practical  essav,  founded  on 
expcrinients,  on  the  diseases  of  sheep,  their  symptoms  and 
cure — tlie  gold  rnedal.  The  essavs  to  be  produced  on  or  be- 
fore the  first  Tuesday  in  Mav  LSOfi. 

Diseases  of  Swine. — ^To  the  person  who  shall  writ?,  and 
produce  to  the  Board,  the  best  practical  essay,  founded  on 
experiments,  on  the  diseases  of  swine,  their  symptoms  and 
cure — ten  guineas.  The  essays  to  be  produced  on  or  before 
the  first  Tuesdav  in  Mav  ISOG. 


XXXIII.  Intelligence  and  Miscellaneous  Ai-ticles. 

HERCULANEUM    MANUSCRIPTS. 

JL  HE  literary  world  will  rejoice  to  learn,  that  the  six  vo- 
lumes of  Papyri,  presented  to  the  prince  of  Wales  bv  the 
king  of  Naples,  are  arrived  in  London;  and  thus,  under 
the  immediate  auspices  of  his  roy:d  highness,  the  learned 
and  the  ingenious  will  be  invited  to  exert  their  skill  in  en- 
deavourinir,  not  merely  to  develop  their  contents,  but  to 
contrive  some  more  speedy  and  ei^cacious  means  than  have 
been  hitherto  practised,  for  unrolling  and  transcribing:  the 
many  volumes  that  yet  lie  in  the  ashes  of  Herculaneum  and 
Pompeii.  It  is  a  most  Important  event  to  the  cause  of  lite- 
rature, that  the  prince  has  patronized  this  undertaking  with 
50  much  ardour  and  liberality,  since  in  no  other  coiintiv 
could  the  resources  of  science  and  art  be  so  well  applied  to 
the  object  as  in  England.  Our  artists  will  vie  with  one  an- 
other in  the  suogcstion  of  means  to  facilitate  the  decypher- 
ingof  the  nearly  obliterated  manuscripts ;.  and  if  some  happy 
contrivance  should  be  found  to  preserve  the  tinder  from 
perishing  until  it  can  be  traced  and  read,  what  treasures  of 
Jiterature  may  not  vet  be  brought  to  light,  and  what  ho- 
nours and  gratitude  will  not  be  due  to  his  royal  highness  for 
his  noble  patronage  of  the  design! 

Our  readers  may  wish  to  have  a  short  statement  of  the 
circumstances  that  induced  the  prince  to  take  steps  to  fur- 
ther this  great  work.  In  the  year  ISOO  he  directed  the  rev. 
John  Havtcr,  a  gentleman  eminently  qualified  for  the  task, 
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to  go  to  Ital\-,  and,  with  a  suitable  provision,  to  exert  him- 
self on  the  c^pot,  under  the  kind  permission  of  the  king  of 
Naples,  to  unrol  and  transeribe  the  papyri.  Hewasgcne- 
rnuslv  moved  to  this  undertaking  by  the  love  of  literature, 
and  by  the  accounts  of  the  \xvy  slow  progress  which  up  to 
that  time  had  been  made  in  the  work  of  developing  the  ma- 
nuscripts. 

The  importance  of  the  undertaking  will  be  best  shown  trt 
our  readers  bv  an  extract  from  the  letter  which  Mr.  Hayter 
addres.-(;i  to  tlie  prince  at  the  outset  f)f  his  mission  in  ISOO, 
a  few  copies  of  which  were  printed  at  the  time,  and  distri- 
buted among  littrai\'  men. 

After  a  verv  becoming  expression  of  gratitude  to  his  wyal 
highness  for  the  honour  of  his  confidence,  he  gives  this  shbrt 
narrative: 

"  The  numerous  settlements  of  the  Creeks  in  Italv  re- 
ceived the  name  of  Magna  Griccia,  because  their  mother 
country  was  of  a  size  considerably  less  than  that  in  which 
they  were  planted :  among  these  were  nearly  all  the  cities  ia 
the'  province  of  Campania,  including  Naples,  the  capital 
of  'lis  Sicilian  majesty,  and  also  llercul.uieum  and  Pompeii, 
which  arc  supposed  to  boast  a  foundation  coeval  with  Her- 
cules liimseif,  three  thousand  and  fil'ty  years  ago,  or  twelve 
hundred  and  lifty  years  before  the  Ciiristiaa  aera.  This  pro- 
vince, m<n-e  than  any  other  part  of  Magna  Gvaicia,  was  al- 
ways celebrated  for  the  studious  and  successful  cultivation 
of  the  arts  and  sciences.  The  two  cities  of  Herculaneuin 
and  l\)mpeii  ranked  next  to  that  of  Naples  in  every  repeet, 
as  places  of  considerable  iiote  ;  they  had  their  public  thea- 
ties,  with  every  other  attendant  of  great  population,  splen- 
dour, opulence,  and  general  prosperity.  These,  in  common 
with  all  the  rest  of  Campania,  became  tlie  elegant  and 
favourite  resort  of  the  Romans,  ibr  the  different  purposes  of 
health,  luxury,  repose,   and  erudition. 

''  In  the  ninth  year  of  Nero's  reign*,  these  two  cities 
experienced  a  most  formidable  shock  from  an  earthqi^ake, 
whieii  overthrew  ;\  great  part  of  them.  Nor  had  they  re- 
covered altogether  from  tlie  effects  ol^  this  calamity  by  their 
,own  exertions,  and  the  aid  of  imperial  muniliccnec,  when 
a  second  calamity,  of  a  different  nature,  but  equally  un- 
rxpectedj  consigned  them  both  at  once  to  the  most  coni- 

■"  U.  C.  Si 6. 
A.  D.    63. 
Caius  Mcmmius  Rci'iiius,  ■)  ^         ■ 
I.'jcius  V  irgiimib  Kurns,    J 
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piete  oblivion.  This  calamity  was  the  great  eruption  of 
Vesuvius, which  happened  on  the  24th  day  of  August*,  two 
iull  months  from  the  accession  of  the  emperor  1  itus  Ves- 
pasian. Herculaiieum  was  buried  under  a  mass  of  lava, 
and  volcanic  matter,  to  the  depth  of  twenty-four  feet. 
Pompeii,  being  more  distant  from  the  mountain,  was  over- 
whelmed principally  witli  a  shouer  of  asiies,  nor  in  any 
place  more  than  half  the  depth  of  the  other  citv.  But  the 
fate  of  both  was  sudden  and  inevitable;  and  yet  it  a|"kpears 
that  almost  all  of  the  inhabitants,  and,  what  is  an  equally 
surprising  circumstance,  more  of. the  fierculaneans  than 
the  Pompeians,  escaped.  By  the  few  skeletons  which,  have 
been  found  in  either  place,  the  relation  of  Dio  Cassius, 
M'ho  states  the  destruction  of  the  people  v.  hile  assembled 
at  the  theatre,  is  proved  to  be  totally  erroneous.  It  may  be 
proper  to  remark,  that  before  this  eruption  the  whole  of 
Vesuvius  was  in  a  state  of  cultivation  and  fertility,  from  the 
top  to  the  bottom  ;  and  though  the  form  and  soil  of  the 
mountain  in  one  particular  sp(>t  seemed  lo  tiencte  the  traces 
of  some  former  explosion,  yet  no  extant  memorial  of  any 
kind  had  recorded  it. 

'^  Neither  of  these  two  cities  was  discovered  acrain  till  a 
long  period  of  sixteen  hundred  and  thirtv-four  vears  had 
elapsed.  It  was  in  the  year  1713,  that  some  labourers,  in 
sinking  a  well,  struck  their  tools  against  a  statue,  which 
was  on  a  bench  in  the  theatre  of  fferculaneum.  Fortv 
years  afterwards  Pompeii  was  excavated  with  much  less  dif- 
Hculty,  as  the  incumbent  stratum  was  neither  so  hard  nor 
so  deep  as  that  ot  the  former  city. 

"  The  number  of  the  manuscripts  saved  from  both  those 
cities  is  said  to  be  about  five  hundred;  but,  if  I  am  rightly 
informed  by  those  whose  official  situation  must  give  tiiem  a 
competent  knowledge  of  the  subject,  vour  roval  highness, 
by  facilitating  the  dev'elopment  of  these  volumes,  will  pror- 
bably  be  the  means  of  further  excavation,  and  of  rcscuino" 
from  their  interment  an  mtinite  quantitv  of  others.  About 
thirty  years  ago,  his  Sicilian  majestv  ordered  the  develop-r 
ment,  the  transcription,  and  the  printing  of  the  volumes 
which  had  then  been  saved,  to  be  undertaken.  This  ope- 
ration v%a3  accordingly  begun,  and  has  never  been  discon- 
tinued till  the  late  invasion  of  the  French.  But  its  mode, 
however  excellent,  was  extremely  slow;  it; has  been  per- 

*  U.C.  S3;. 
A.  D-     /g. 
FIdvius  'Vespasianub  i*    1  >-,         , 
Titus  vc«p'.s!3rn<;        8    J 
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formed  by  a  single  person,  with  a  single  frame  only,  imdcr 
the  direction  of  the  marquis  del  Vasto,  chambcrlaui  to  the 
king,  and  president  of  the  royal  academy. 

"  The  frame  consists  of  several  taper  and  oblontr  pieces 
of  wood,  with  parallel  threads  of  silk  that  run  on  each  side, 
the  length  of  each  piece:  when  the  frame  is  laid  on  any 
volume,  each  piece  of  wood  must  be  fixed  precisely  over 
each  line  of  the  page,  while  the  respective  threads  being 
worked  beneath  eacii  line,  and  assisted  by  the  corresponding 
piece  of  wood  above,  raise  the  line  upwards,  and  disclose 
the  characters  to  view*. 

"^  The  operation  seems  ingenious,  and  well  adapted  to 
the  purpose :  it  was,  I  believe,  invented  bv  a  capuchin  at 
Naples.  The  fruits  of  it  are  said  to  be  two  publications 
only ;  one  on  music,  by  the  celebrated  Philodemus,  who 
was  a  cotemporary  of  Cicero ;  and  the  other  on  cookery. 
The  first  is  in  his  majesty's  library,  at  the  queen's  palace. 
Through  the  obliging  politeness  of  JMr.  Barnard,  the  king's 
librarian,  I  have  had  the  advantage  of  perusing  it.  Indeed, 
I  hope  your  royal  highness  will  not  disapprove  my  acknow- 
ledging in  this  plac  the  very  warm  and  respectful  interest 
which  both  this  gentleman  and  the  right  honourable  the 
president  t  of  the  Royal  Society  have  expressed  for  the 
furtherance  of  your  royal  highness's  great  and  ii:ood  design. 
Mean\\'hile,  by  this  specimen  of  Philodemus,  I  am  con- 
vinced that,  it"  the  frames  should  be  multiplied  to  the  pro- 
posed extent,  several  pages  of  thirty  different  manuscripts 
might  be  disclosed  and  transcribed  within  the  space  of  one 
week. 

"  But  the  very  period  at  which  the  manuscripts  were 
buried,  serves  to  point  out  to  your  royal  highness  that  von 
may  expect  the  recovery  of  either  the  whole,  or  at  least 
parts,  of  the  best  writers  in  antiquity,  hitherto  deemed  ir- 
recoverable.    All  of  these,  in  truth,  had  written  before  that 

*  From  the  want  of  information  in  this  country,  I  am  apprehensive 
that  this  description  of  the  frame  is  rather  dtftctivc.  Bur,  when  I  am 
on  the  spot,  1  shall  not  fail  to  transmit,  for  your  royal  hij^hness's  inspec- 
tion, an  exact  model  of  its  mechanism.  1  am  eqnallv  apprehensive  that 
the  same  cause  may  have  occisioncd  more  errors  in  this  part  of  my  ac- 
count:  the  same  local  advantage,  of  which  I  shall  be  carciul  to  make 
ihe  earliest  use,  will  enable  me  to  remove  them. 

t  It  was  suggested  by  Sir  J'^seph  Banks,  that,  f  om  the  nature  of  the 
antient  atramentuhi,  whicl>  perhaps  was  not  so  much  an  ink  as  a  paint, 
and  from  the  material  of  these  mnnuscripts,  there  may  be  derived  a  chance 
of  applying  a  chemical  process  to  this  development  of  the  cinders  with 
increased  expedition  and  tficct.  The  suggestion  is  of  the  rtrst  import- 
ance :  hereafter  there  may  be  an  opportunity  of  ascertaining  its  utility  by 
experiment. 
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period,  if  we  except  Tacitus,  whose  inestimable  works  were 
unfortunately  not  composed  till  twenty  years  afterwards^ 
ilurino-  the  reign  of  Trajan. 

"  Nor  can  it  be  imagined  for  a  moment,  that  among  five 
or  six  hundred  manuscripts,  already  excavated,  and  espe- 
cially from  the  numberless  ones  which  further  excavations 
may  supply,  lost  at  such  a  period  in  two  of  the  most  capital 
cities,  in  the  richest,  most  frequented,  and  most  learned 
province  in  Italy,  each  of  them  an  established  seat  of  the 
arts  and  sciences,  each  of  them  the  resort  of  the  most  di- 
stinguished Romans,  not  any  pai't  of  those  illustrious  au- 
thors should  be  discovered. 

^'  But  the  manuscript  of  Philodemus  itself  makes  the 
reverse  of  such  an  idea  appear  much  more  probable.  To 
the  moderns,  who  have 

"  Untwisted  all  the  chains  that  tie 
The  hidden  soul  of  harmony," 

his  Treatise  on  Music  cannot,  indeed,  be  supposed  to  com- 
municate much  information  ;  yet  the  subject  is  scientific, 
and  scientifically  treated.  The  author  himself,  too,  was  one 
of  the  most  eminent  men  in  his  time  for  wit,  learning,  and 
philosophy.  But  in  the  rest  of  the  arts*  and  sciences,  in 
history,  in  poetry,  the  discovery  of  any  lost  writer,  either 
in  whole  or  part,  would  be  deemed  a  most  valuable  acqui- 
sition and  treasure,  and  form  a  new  sera  in  literature. 

"  It  is  extremely  fortunate  that  the  characters  f  of  these 
manuscripts,  whether  they  should  be  Greek  or  Latin,  must 
be  very  obvious  and  legible.  Before  the  year  of  our  Lord  79, 
and  some  time  after  it,  the  Majusculte  or  Unciales  Litterae, 
capital  letters,  were  solely  used.  A  page,  therefore,  in  one 
of  these  njanuscripts,  would  present  to  your  royal  highness 
an  exact  image  of  some  mutilated  inscription  in  those  lan- 
guages on  an  antient  column,  statue,  or  sepulchre. 

*'  There  cannot  remain  a  doubt,  even  omittinsc  the  as- 
surances from  men  of  official  situation  to  that  effect,  that 
your  royal  hiirhness's  superintcndant  will  receive  every  pos- 
sible assistance  from  the  marquis  del  Vasto ;  and  in  that 
case  it  seems  improbable  that  the  object  of  this  mission  can 
be  altogether  fruitless. 

*'  With  such  a  termination  of  it,  however,  your  royal 

"^  Particularly  the  antient  mode  of  cementing  in  architecture,  and  on 
proportions  in  sculpture  and  painting. 

+  One  of  the  principal  difficulties  in  copying  these  manuscripts  ap- 
pears to  consist  in  supplying  the  proper  letters  or  words  at  the  d'tferent 
chasms, 
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highness,  by  having  proposed  to  concur  with  his  Sicilian 
majesty  in  the  quicker  and  more  cficctual  development, 
transcription,  and  puhlicauoii  of  these  n.anuscripts,  will 
reap  the  satisfaclion  of  having  made  a  most  princely  attempt 
in  beliaif  of  knowledge  and  literature,  on  an  occasion  where 
their  interests  might  be  affected  most  materially,  and  in  a 
jnanncr  of  which  no  annals  have  afforded,  or  can  hereafter 
ailord,  an  e.\an)ple.  Your  very  interposition  will  be  your 
glory  ;  your  want  of  success  will  only  make  the  learned 
world  feel  with  gratitude  w  hat  you  would  have  done." 

The  ititerposition  of  his  royal  highness  has  had  the  hap- 
piest effect.  The  splendid  encouragement  which  he  gave 
to  the  work  revived  the  drooping  spirits  of  the  Italian  lite- 
rati ;  and  the  conseqiiencelias  been,  that  the  business  of  un- 
rolling and  transcribing  the  manuscripts  now  proceeds  with 
an  alacrity  winch  promises  the  most  brilliant  success.  In 
forty-six  years  not  more  than  eighteen  rolls  were  developed 
before  the  interference  of  our  prince.  Under  his  encou- 
ragement, ninety  have  been  recovered  in  two  years  !  What 
new  facilities  may  not  now  be  expected  when  all  the  vigovir 
of  British  intelligence  is  exerted  on  the  subject  1 

KAUTHQVAKES. 

Ckrniont  Feirand,  Oct.  24.  1^04. 
At  half  past  eight  in  the  morning,  on  the  23th  of  Au-- 
gust  last,  the  wea'.her  being  very  serene,  the  thermal  wa- 
ters of  Nery  (Allier)  suddenly  became  agitated  in  a  wonder- 
ful manner.  At  the  principal  place  from  which  they  issue 
they  first  rose  to  the  height  of  a  foot  above  the  level  of  the 
bason  which  contains  them,  then  to  three,  and  in  that  stiite 
exhibited  for  two  minutes  the  Jigure  of  a  cone  the  base  of 
which  seemed  to  be  four  or  five  feet  in  eireuniference.  A 
great  agitation  was  observed  in  other  parts  of  the  bason. 
The  water  boiled  with  the  greatest  violence  :  a  greater 
quantity  of  gas  seemed  to  escape;  and  this  extraordinary 
effervescence  continued  for  the  space  of  five  or  six  minutes. 


Letters  from  Alnieiia,  in  Spain,  announce,  that  at  half 
after  eight,  on  tiie  Colli  of  August,  three  shocks  of  an  earth- 
quake were  felt  in  that  citv  :  thev  were  so  violent  that  not 
a  house  escap<jd  sufl'ering  injury  :  some  of  the  houses  were 
destroyed.  Is  it  not  probable  that  there  miaht  be  some 
C(jnnection  between  this  earthquake  and  the  phasnomenon 
o))served  at  Nery  ?  May  not  the  p(;rlect  coincidence  of  these 
two  events,  which  took  place  the  same  day,  and  at  the  same 
hour,  thro^fc  some  !iu)>t  on  the  cause,  still  unknown,  of  the 

heat 
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lieat  of  thermal  waters  ?     These  questions  must  be  submit- 
ted to  chemists  and  philosophers. 

Wc  must  add,  that  at  the  time  of  the  earthquake  at  Lisbon, 
in  1755,  the  same  waters  experienced  so  much  agitation 
that  they  rose  In  considerable  quantity  above  the  sides  of 
the  ba?on.  M.  de  Vauvret,  mayor  of  Nery,  attests  this 
fact,  havinc:  been  an  eye-witness  of  it.  At  the  time  of  the 
same  earthquake  at  Lisbon  the  thermal  waters  of  Eourboxi 
I'Archambault  suddenly  increased  in  a  similar  manner.  W<; 
do  not  know  what  took  place  at  them  on  the  25th  of  Au- 
gust last.  The  public  journals  mention,  that  on  the  same 
dav  some  ver\^  strong  shocks  of  an  earthquake  were  expe- 
rienced m  Holland.  The  same  day  Vesuvius  gave  sonje 
new  signs  of  an  approaching  eruption. 

NE"W"Ly  DISCOVERED  ISLAND. 

This  island  was  discovered  in  the  South  Sea  by  captain 
Sowle,  in  the  American  ship  Palmyra,  of  Providence,  Rhode 
Island,  on  the  10th  of  November  1802.  As  the  weather 
was  fine,  that  day  at  noon  he  had  an  observation  of  the 
sun's  altitude,  by  which  the  latitude  is  accurately  ascer- 
tained ;  and  as  he  took  his  departure  from  Christmas  Island, 
and  had  a  gentle  westerly  wind,  it  is  scarcely  possible  there 
can  be  any  error  in  the  longitude. 

This  island  lies  out  of  the  track  of  most  navigators  who 
pass  either  from  America  to  Asia,  or  from  Asia  to  Ame- 
rica; and  till  lately  English  whalers  have  been  prohibited 
fishing  in  that  quarter ;  which  accounts  for  its  not  having 
been  seen  before.  It  is  probable  that  there  are  several  other 
islands  in  the  same  direction.  Captain  Sowle  thinks  he 
passed  one  the  day  before,  as  he  saw  many  birds,  and  be- 
lieved he  heard  breakers  ;  but  the  weather  being  very  hazy 
he  could  not  see  cither  rocks  or  land. 

Palmyra  Island,  so  called  after  the  name  of  the  vessel,  is 
situated  in  north  latitude  5"  49',  and  in  west  longitiide  162® 
23",  from  London.  It  is  about  three  leagues  in  extent. 
There  are  two  la<roons  on  it,  in  the  westernmost  of  which 
is  twenty  fathom  water,  with  a  fine  sandy  bottom.  It  is 
very'  danirerous  to  approach  the  western  part  of  the  island, 
on  account  of  the  coral  rocks  which  are  just  bclov  the  sur- 
face of  the  water,  and  extend  to  the  distance  of  ihree  or 
four  leagues  from  the  shore. 

The  eastern  part  terminates  in  a  steep  reef  of  coral,  over 
which  the  sea  breaks  with  considerable  force. 

Pa  the  north-west  side  there  is  good  anchoring  ground, 

about 
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about  three  quarters  of  a  mile  from  the  breakers,  in  eigh- 
teen fathom  \\atcr,  on  a  cora!  bottom. 

'J'hcre  is  no  inhabitant  on  the  island  ;  nor  was  any  fresh 
t^ater  found  ;  but  cocoa  nuts  of  verv  large  size  are  in  great 
abundance ;  and  fish  of  various  kinds,  and  in  great  shoals, 
surround  the  island. 

A  great  quantity  of  drift  wood  lay  on  the  beach,  which 
enabled  those  who  landed  to  ascertain  that  the  rise  of  the 
tide  wajs  about  eighteen  inches. 

(ECONOMY  OF  LIGHT. 

We  announced  some  time  ago  that  Mr.  Paul,  of  Geneva, 
had  effected  a  considerable  improvement  in  lamps  for  streets. 
We  umlerstand  that  his  invention  has  since  been  extended 
to  lamps  for  domestic  purposes,  possessing  the  propertv  of 
effcctino-  the  perfect  combustion  of  common  lamp  oil,  which 
costs  only  about  the  half  of  spermaceti  oil,  and  yielding  a 
cheerful,  steady,  and  durable  light,  without  smoke  or  smell. 

INFORMATION  TO  MARINERS. 

The  following  article  was  furnished  by  captain  Candler, 
who  arrived  at  Boston  on  the  Sth  of  August  in  the  schooner 
Bttsev,  from  Madeira  : 

"  On  the  29th  of  May  I  was  running  for  the  western 
islands,  when  I  made  something  which  appeared  like  a  sail, 
but,  as  I  approached  it  nearer,  discovered  it  to  be  a  rock,  the 
top  of  which  was  nearly  100  feet  out  of  water,  and,  from 
appearance,  deep  water  all  round  about  it.  It  blowing  verv 
hard,  I  was  not  able  to  sound,  or  examine  the  rock  any 
further  than  by  running  within  a  cable's  length  of  it  on  the 
northern  side.  By  observation  T  found  it  lay  in  lat.  39° 
47'  north,  and,  bv  calculation,  in  long.  34*^  29'  west.  The 
situation  of  this  stupendous  rock  may  oe  relied  on,  as  I  was 
very  particular  in  n)y  court^e  and  distance  till  I  made  the 
land,  which  was  the  third  day  after ;  I  then  made  Fayal. 
As  I  never  saw  a  rock  laid  down  in  this  situation,  I  think 
it  my  duty  to  give  this  information  to  the  public. 

(Signed)         John  Candler." 

VOLCANOES. 

Letters  from  Petersbure;h,  of  the  20th  October,  mention, 
tliat  near  the  southern  angle  of  the  fortress  of  Fanagorji,  a 
hill  on  the  summit  of  a  mountain,  situated  contiguous  to  a 
lake  of  300  fathoms  in  circuit,  began  to  swell  on  the  4th  of 
July  last,  between  twelve  and  one  o'clock  at  night.  The 
"hill  rose  about  twelve  fathoms,  and  then  burst,  with  light- 
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ivintj  and  a  rumblinsr  noise  like  thunder,  emittino;  burnins; 
clods  and  iirnited  stones,  which  were  thrown  a  considerable 
height,  and  to  a  distance  of  100  fathoms.  Next  a  clear 
flame  made  its  appearance,  which  spread  a  disagreeable 
smell,  and  blazed  for  an  hour  and  a  half.  The  eruption 
occupied  one  half  of  the  lake,  forming  a  hill  of  ten  fathoms 
in  height,  and  300  in  circumference. 

Rome,  Oct.  29. 
The  eruptions  of  JNIount  Vesuvius  have  ceased.  The  fol- 
lowing fact  mav  deserve  the  attention  of  naturalists  ; — The 
English  ship  of  the  line  which  lies  before  Naples,  changing 
its  position  during  the  time  of  an  eruption,  one  of  the  an- 
chors, when  drawn  up,  was  found  to  be  so  hot  that  the 
sailors  could  scarcely  touch  it.  Does  not  this  prove  that 
the  principal  source  of  the  volcano  is  under  the  sea? 

VACCINATIOX. 

Dr.  Valentin,  of  Paris,  is  said  to  have  adopted  the  fol- 
lowing mechod  of  inoculating  the  cow-pock  : — He  collects 
a  quantitv  of  the  dried  vaccine  pustules  or  incrustations^ 
V  hich  he  reduces  to  powder,  and  forms  into  a  kind  of  paste 
^^  ith  water.  With  this  substance  he  inoculates  his  sub- 
jectSj  by  means  of  a  lancet^  in  the  usual  way.  W.  B. 

LONGEVITY. 

Lately  died  at  Gloves,  near  Athenry,  Ireland,  of  a  short 
illness,  Mr.  Denis  Coorobee,  of  Ballindangen,  aged  11 7, 
a  tndy  honest  man.  He  retained  his  faculties  to  the  last, 
and,  until  two  davs  previous  to  his  death,  he  never  remem- 
bered to  have  any  complaint  or  sickness  whatever  (tooth- 
ache only  excepted).  Three  weeks  before  his  death  he 
walked  from  his  house  to  Galway,  and  back  the  same  day, 
which  is  £d  miles.  He  could,  to  the  last,  read  the  smallest 
print  without  the  assistance  of  glasses,  which  he  never  ac- 
customed himself  to,  with  as  much  ease  as  a  boy  of  sixteen. 
He  was  a  man  of  strong  natural  powers;  and,  as  he  followed 
husbandry,  the  results  of  his  long  experience,  as  might 
naturally  be  expected,  were  highlv  useful  in  improving  agri- 
culture. It  is  upwards  of  seventy  years  since  he  propagated 
that  most  useful  article  the  black  potatoe. 

He  was  married  seven  times :  the  last  time  when  he  was 
ninetv-three  years  of  age.  By  his  diftercnt  wives  he  had 
48  children.  His  descendants  by  these  v.ere  236  grand 
children,  944  areat  grand  children  ;  and  25  great  great 
gvand  children,  the  oldest  of  whom  is  four  years  of  age. 
His  voungest  son  by  his  last  marriage  is  now  about  eigh- 
teen years  old. 

SUBSTITUTE 
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SUBSTITL'TE  FOR  CINCHONA  AND  FOR  WHEAT. 

M.  West  ring,  of  Norkopiiig,  in  Sweden,  in  a  letter  lo 
M.  Bergman,  at  Paris,  says:  "  Tell  M.  Vauquelin  that  I 
have  found  that  the  inner  bark  of  the  Pinu^  sylvestria  aets 
in  the  same  manner  as  yellow  quin(]uina  {('i/ichoiia  regia), 
iind  that  for  two  years  1  have  made  use  of  tlie  powder  of 
this  bark  with  the  same  advantage  as  quintjuina;  and  that, 
in  certain  cases  it  is  even  of  sujierior  utility. 

*'  M.  Tutin  announces,  that  in  some  provinces  of  the 
north  of  Sweden  the  poor  inhabitants  form  v\'ith  the  spha- 
gatnan  pali/sfre  a  kind  of  bread,  which  is  white,  and  of  the 
same  quality  as  wheaten  bread.  M.  Tutin  has  analysed  it, 
and  found  that  this  vegetable  substance  coiitains  a  great 
quantity  of  saccharine  matter; — a  proof  ^at  nature  has 
given  us  the  means  of  supplying  the  place  of  wheat  in  times 
of  scarcitv." 

ASTllONOMV. 

A  tabic  of  ihe  right  ascensions  and  declinations  of  Pallas 
and  Ceres  for  Noveiiiber  and  December  1801. 
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SMEARING  OF  SHEEP. 

The  following  has  been  found  effectual : — Tmmeuiateiy 
after  the  sheep  are  shorn,  soak  the  roots  of  the  wool  that 
rcniaiiis  all  over  with  oil  or  butter  and  briniitone,  and  three 
or  four  davs  alterwards  wash  il'tiii  with  ?.^.it  and  water: 
the  wool  of  next  season  will  not  only  be  much  liner,  but 
the  quantity  will  be  in  greater  abundance.  It  niav  be  de- 
pended upon  that  the  sheep  will  not  be  troubled  with  the 
-■^cab  or  vermin  in  that  year.  Tar  water  is  a  safe  and  effec- 
Uia!  remedy  against  maggots. 

IMPROVEMEXT  OF  MOSSY  LANDS. 

Sir  John  Sinclair  has  communicated  to  tlie  public  the 
result  of  some  extensive  experiments  he  has  been  lately 
making  on  the  improvement  of  mossv  lands. 

He  states  his  failure  for  two  years:  but  the  third  had 
completely  removed  all  doubts  of  his  ultimate  success  iu 
this  important  undertaking. 

The  causes  of  his  original  failure,  and  of  his  ultimate 
success,  he  assigns  to  his  having,  at  lirst,  omitted  to  mark 
the  distinction  between  quick  and  dead  moss,  which  was 
latterly  called  to  his  attention  by  a  perusal  of  Dr.  Anderson's 
Practical  Essay  on  Peat  Moss;  in  which,  for  the  first  time 
to  his  knowledge,  that  distinction  is  pointed  out.  '*  While 
it  is  quick  or  srrowiuo;.  it  cannot  afford  food  for  other  vege- 
tables, being  a  vegetable,  or  a  combination  of  ve2;etabies, 
itself;  it  is  necessary,  therefore,  to  convert  it  into  dead 
moss,  before  it  can  be  productive."  And  lie  assisrns  this 
additional  cause,  that  he  had  adopted  the  mode  used  in 
England  for  flat  fens,  whereas  the  ijrounds  on  which  he 
tried  the  experiments  lay  on  the  sides  of  hills. 

The  mode  he  recommends  is,  after  having  used  the  fen 
plough  for  paring  the  surface  merely,  for  which  alone  it  is 
calculated,  to  plough  deep  before  attemptino-  to  crop  the 
land,  the  utility  of  which  practice  Dr.  Anderson  had  expe- 
rienced. "  He  knew,"  says  Sir  John,  ^'  the  beneficial 
effects  of  deep  ploughing,  and  of  exposing  moss  to  the 
ififluence  of  frost,  bv  which  it  is  converted  not  only  into  a 
fertile  soil,  but  even  into  a  manure  well  adapted  forlisjht  or 
clayey  lands.  It  is,  however,  particularly  to  be  observed, 
that  exposing  a  mossy  soil  to  the  influence  of  the  sun,  or 
ploughing  it  during  the  summer  season,  does  mischief,  dry- 
ing up  its  moisture,  and  changing  it  into  peat  for  fuel,  after 
which  it  is  almost  proof  against  the  effects  of  frost;  whereas 
the  more  it  can  be  exposed  to  frost  the  better;  as  it  is  thus 
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changed  from  quick  into  dead  moss,  and  fertilised  at  the 
same  time.  Hence  it  apjicars  that  the  mosses  which  are  so 
o-loomv  ami  so  im|)lca>ant  to  look  at,  in  their  original  state, 
and  the  abundance  ot"  frost,  which  so  many  object  to  in  the 
climate  of  Scotland,  may  become  sources  of  fertility  and 
riches." 

PrcparafioT?. — On  this  head  he  reconmiend-^  to  begin  with 
draining  the  land,  so  as  to  put  it  into  a  state  for  being 
ploughed,  without  rendering  it  at  the  same  time  too  dry. 
After  burning  the  heather,  and  using  the  fen  ploughs  for 
paring  the  surface,  the  surface  may  be  made  into  turf  waits 
for  sheltering  the  grounds,  or  for  lillingup  hollows.  When 
the  surface  is  cleared,  the  moss  to  be  plouohed,  to  the  depth 
of  from  six  to  nine  inches,  with  a  connnon  Scots  plough, 
during  the  months  of  September,  October,  and  all  the 
winter  months  while  practicable,  exposing  the  moss  as  much 
as  possible  to  the  frost.  The  frequent  use  of  a  heavy  roller 
is  recommended,  as  rendering  the  soil  sooner  capable  of 
producing  abundant  creeps,  and  effectually  banishing  that 
noxious  weed  sorrel,  with  \\hich  it  is  otherwise  apt  to  over- 
spread. 

As  manure — fire  spread  over  the  surface  is  recommended ; 
the  ashes  to  be  innnediately  harrowed  in,  and  the  ground 
sown.  Dung,  lime,  clay,  sand,  or  small  gravel,  may  also 
be  employed,  as  circumstances  require. 

Bear,  oats,  rye,  rye-grass,  rape,  red  clover,  and  the  grass 
called  Yorkshire  fog,  seem  the  crops  which  answer  best. 

Of  the  succession  of  crops  sutlici^nt  time  lias  not  elapsed 
to  enable  a  judgment  to  be  formed.  The  great  object,  how- 
ever, is  stated  to  be,  to  get  the  lands  laid  down  into  grass  as 
specdilv  as  possible.  'i1iey  can  then  be  broken  up  with  the 
len  plousih,  tlie  surface  burnt,  and  the  quantity  of  rich  ashci 
whiciithe  roots  of  the  grass  will  produce,  will  ensure  a  suc- 
cession of  abundant  crops  for  the  last  three  years,  of  which 
two  may  be  grain,  and  vviihtlie  last  crop  of  grain  the  land 
xnav  be  again  laid  down  in  grass. 

"^  There  is  great  reason,"  says  S:r  John,  "to  believe,  that, 
by  following  huch  a  s\  -tem,  the  extensive  bogs  in  England, 
Scotland,  and  Ireland,  may  l)c  rendert.-d  fertile,  and  a  great 
addition  made  to  the  wealth  of  the  country,  and  to  the  sub- 
sistence of  its  inhabitants." 

LIST  or  patent;^  for  nfav  invfatioxs 

IVhich  have  passed  the  Signet  OjJ'icc  J'rurn   October   -24    to 

NorcmLer  24,'  ISOi. 

To  William  Henry  Clayfleld,  of  the  city  of  Bristol,  wiiie- 

jnerchaiit^ 
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merchant,  for  certain  processes  for  separating  the  alkahs  of 
pot-ash  and  of  soda  from  their  sulph?les,  or  vitriolic  salts; 
and  from  their  sulphurets,  or  combinations  with  sulphur;  as 
m  soaper's  slack  ash,  and  other  snnilar  compounds. 

To  Robert  Raines  the  younger,  of  the  town  and  port  of 
Hull,  in  the  county  of  York,  tanner  and  glue-manufacturer, 
for  a  method  for  the  making  and  manufacturing  of  hard  glue, 
from  the  tail,  fins,  and  other  parts  of  the  whale  fisii. 

To  James  Sharpies,  of  the  citv  of  Bath,  in  the  county  of 
Somerset,  esq.,  for  certain  combinations  and  arrangements 
of  implements  and  mechanical  powers,  and  certain  principles 
and  forms  of  tables  useful  for  surveying,  and  various  other 
purposes. 

To  James  Ryan,  of  Doonane,  in  the  Queen's  Count}', 
Ireland,  engineer  to  the  undertakers  of  the  Grand  Canal, 
for  his  invention  of  sundry  tools,  implements,  or  apparatus, 
for  boring  the  earth  for  coal,  and  all  kinds  of  minerals  and 
subterraneous  substances,  by  which  the  different  strata  mav 
be  cut  out  in  a  cheap  and  expeditious  manner,  in  cores  or 
cylinders,  from  1  inch  to  20  inches  and  upwards  in  leniTth, 
and  from  2  inches  to  20  inches  and  upwards  in  diameter,  so 
as  to  be  taken  up  entire  at  any  depth  that  has  hitherto  been 
bored;  by  which  not  only  the  quality  of  such  minerals  and 
substances,  but  also  the  declination  or  dip  of  the  strata,  can 
be  ascertained  beyond  a  possibility  of  mistake .  and  which 
tools,  implements,  or  apparatus,  are  also  applicable  to  the 
purposes  of  sinking  for  wells,  and  giving  vent  to  subterra- 
neous water  in  bogs,  and  draining  mines  and  grounds,  and 
ventilating  pits,  and  other  beneficial  purposes. 

To  John  Edwards,  of  Bow-street,  in  the  parish  of  St. 
Paul,  Covent  Garden,  in  the  county  of  Middlesex,  currier 
and  harness-maker,  for  certain  improvements  in  fire-places; 
calculated  to  save  fuel,  give  a  more  general  heat,  and  prevent 
chimneys  from  smoking. 

To  Matthew  Gregson,  of  Liverpool,  upholder,  for  a 
method  of  cleansing  feathers  for  beds  ;  and  hair,  wool, 
down,  and  other  the  natural  covering  of  birds  and  animals, 
from  their  animal  oil,  in  the  most  perfect  manner,  and  in  such 
a  way  as  to  render  them  more  healthful,  sweet_,  and  pleasant 
for  use. 

To  Edward  Steers,  of  the  Inner  Temple,  London,  esq., 
for  an  engine  producing  a  force  by  the  impetus  which  the 
parts  of  a  fluid  body  have  to  an  equal  altitude,  applicable  to 
the  working  all  kinds  of  machinery. 
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By  Mr.  Carey,  of  the  Strand, 

For  Novnnlt.r  1S04. 
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Weather. 
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Rain 
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53 

49 
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Fair 
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52 

49 

':>>.) 
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Rain 

30 

47 

55 

50 
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16 

I'air,  with  rain 
at  night 

31 

49 

53 

.51 

•4  6 

18 

Fair 

Nov.  1    52 

59 

51 

•60 

29 

Fair 

2    50 

53 

4  7 

•81 

10 
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3 

45 

46 

4  2 
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26 

Fair,  with  wind 

4 

42 

44 

41 

•06 
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Fair,  with  wind 

5 

39 

43 

40 
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20 

Cloudy 

6   39 

40 

37 

•95 

20 

Cloudy 

7    37 

45 

4.5 

•75 

15 

Cloudy 

8   47 

53 

47 

•12 

5 

Cloudy 

9   46 

51 

50 

•12 

4 

Focroy 

10|  50 

54 

51 

•20 

0 

Ram 

111   50 

50 

45 

•35 

0 

Rain 

12|  47 

55 

57 

•93 

15 

Fair 

ISJ   52 

57 

52 

•67 

5 

Rain 

14;   50 

53 

49 

•52 

12 

Siorniv 

15j  4b 

46 

45 

•S6 

7 

Cloudy 

\G    45 

47 

46 

30^00 

6 

Small  rain 

17    44 

47 

45 

•11 

15 

Fair 

18    45 

52 

47 

'15 

10 

Cloudy      - 

19,   50 

52 

46 

•01 

0 

Rain 

20    44 

50 

48 

•04 

12 

Fair 

21    46 

50 

42 

20-74 

32 

Fair 

22    4-3 

47 

37 

•S5 

33 

Fair 

23:  39 

48 

46 

•82 

10 

Rain 

24J  35 

34 

36 

•80 

0 

Snow  and  rain 

25 i  40 

43 

35 

•85 

25 

Cloudy 

26 

34 

43 

34 

30^06 

19 
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XXXIV.  Concerning  the  Analytical  and  Sijntiietical  ^To'Jcs 
of  Reasoning  made  use  of  in  Mathematics  and  o'hei' 
Sciences,     By  the  Rev.  John  Toplis,  A.  31. 

To  Mr.  Tilloch, 

T-  ^^"'  . 

i-F  you  think  the  following  worth  insertion  in  the  Pl)iIoso- 
phical  Magazine^  it  is  at  your  service.  I  have  ahnost  wholly 
extracted  it  from  a  long  discourse  read  before  the  Philomatic 
Society  at  Paris  by  S.  F.  Lacroix.     I  am,  sir. 

Your  sincere  well-wisher, 
Arnold,  Notts  John  Toplis. 

October  23,   1804. 

There  are  two  methods  of  reasoning  made  use  of  in  the 
mathematical  sciences ;  the  synthetical  and  the  analytical. 
By  referring  back  to  the  Greek  origin  of  the  words  syn- 
thesis and  analysis,  we  shall  find  that  one  signifies  compo- 
sition, and  the  other  resolution  or  decomposition.  Nothing 
appears  clearer  at  the  first  glance  than  these  denominationo ; 
and  we  easily  conceive  that  the  methods  they  denote  are  the 
inverse  one  of  the  other :  nevertheless,  it  appears  to  me  that 
we  do  not  pay  sufficient  attention  to  the  difference  between 
the  proceedings  of  synthesis  and  analysis,  nor  form  always 
distinct  notions  of  them.  I  therefore  thought  it  necessary 
to  search  into  the  writings  of  the  amients  for  examples  of 
composition  and  resolution,  in  order  to  fix  my  ideas  upon 
this  important  point;  from  which  the  following  reflections 
have  arisen  : 

The  Elements  of  Euclid  are  according  to  the  synthetical 
method.  That  author  having  formed  certain  axioms,  and 
made  certain  demands,  advances  his  propositions,  which  he 
proves  by  means  of  what  precedes;  and  thus  continually 
passes  from  simple  to  composite,  which  is  an  essential  cha- 
racter of  synthesis. 

At  the  origin  of  geometry  we  meel  with  traces  of  the  ana- 
lytical method ;  for  it  is  not  correct  to  suppose  that  algebra 
constitutes  cxclusivclv  analysis;  it  serves  likewise  to  facili- 
tate synthetical  demonstrations  ;  for  it  is  at  the  bottom  only 
an  abridged  and  regular  method  of  writing,  by  means  of 
which  we  represent  all  the  relations  which  magnitudes  can 
have  with  each  other:  and  1  shall  remark  upon  this  subject, 
that  Condiilac,  when  he  shows  in  his  Logic  that  algebra  is  a 
language,  merely  repeats  what  Clairaut  asserted  and  proved 
in  his  llUmens  d'Algelre,  printed  in  the  year  174S. 

The  first  usage  of  analysis  in  geometrical  researches  is 
Vol,  20.  No.  79.  Dec.  1804.         N  attributed 
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attributed  to  Plato.  Bv  this  niclhod  we  suppose  the  pro- 
p.)>?ccl  problem  is  already  rcsolvc-d;  from  which  it  results 
that  oirc  condition  is  tullilied,  or,  what  comes  to  the  same, 
that  an  equality  takes  place  amongst  certain  magnitudes 
aiven  and  others  sought.  It  is  by  linding  out  the  conse- 
quences of  the  condition  which  we  suppose  fulfilled,  or  of 
the  equality  which  is  the  consequence  of  it,  that  in  the 
end  we  discover  the  unknown  quantity,  or  trace  the  pro- 
ceeding which  it  is  uL-ccssary  to  follow  in  order  to  perform 
what  is  demanded. 

I  cannot  do  better  than  show  here  the  definitions  which 
Vieta  has  given  of  synthesis  and  analysis,  after  Theon,  a 
geometrician  of  Alexandria,  who,  from  his  living  so  nmch 
nearer  the  times  of  the  antients,  was  better  able  to  judge  of 
their  opinions  than  we  are. 

^'  Est  veritatis  inquirendce  via  quajdam  in  mathematieis, 
quam  Plato  primus  iuveuisse  dicitur,  a  Theone  nomlnata 
analysis,  et  abeodcm  definila,  adsumptio  quaesiti  tamquan* 
conccssi  per  eonsequcnliaad  verum  eoneessum.  Ut  contra 
synthesis,  adsumptio  conccssi  per  consequentia  ad  quaesiti 
li'aem  et  comprehensiouem."  [rictcc  opera,  pasj.  1.)* 

The 

*  Thfreis  likcvvisc  a  dciinition  of  analysis  and  synthesis  given  in  the 
preface  to  the  seventh  book  of  the  Mathematical  Collections  of  Pappirs, 
which,  for  its  curiosity,  I  shrfll  insert. 

Analysis  is  the  way  which,  proceeding  from  the  thing  demanded,  ar- 
rives, bv  means  of  certain  established  conscqvicnct.s,  to  somewhat  known 
before,  or  pliiced  aiDong  the  nunibtr  of  princi|)Ic.s  acknowledged  for  true. 
This  method  makes  us  go  from  a  muh  or  proposition  through  all  its  an- 
tecedents; and  we  call  it  ar.ahsis,  or  resolution,  or  an  inverted  solution. 
In  synthesis,  on  -.he  contrarv,  we  begin  frcjm  the  proj)ubition  last  found  in 
;ina!\sis,  ordering  proj>erly  the  above  antecedents,  uiiich  now  present 
ihtmstlveias  uoKsequcnts;  and  by  comlnnmg  them  amongst  themselves 
wij  arrive  a:  ti;e  conciu^ion  so'jght,  fron*  v.hich  we  [iiocccded  in  the  first 
ca=e. 

We  distinguish  two  sorts  of  analysis :  —  in  one,  which  may  be  named 
contemplative,  it  is  projostd  to  discover  the  truth  or  falsity  of  an  ad- 
vanced proiTOsition ;  the  other  is  related  to  the  solution  of  problems,  or 
the  rcscp.rch  of  unknown  truths.  Jn  tlic  first,  by  assuming  for  ti  uc,  or  as 
t">rmer!v  known,  the  subject  of  the  advanced  propo'»ition,  we  proceed  by 
the  av.isequences  of  the  hypothesis  to  something  known  ;  and  if  the  result 
is  trt»e,  the  projOTsition  advanced  is  hkev.isc  true.  The  direct  demonstra- 
ticn  is  lastly  foi^nd  bv  taking,  in  an  inverse  order,  the  different  parts  of 
ihcanalvsisj  if  the  consequence  to  which  wc  arrive  at  last  is  found  to  be 
false,  we  concluiie  that  the  proposition  analysed  is  likewise  false.  When 
have  to  prove  a  problem,  wc  suppose  it  aheady  known,  and  we  proceed 
upon  this  supposition  till  wt  arrive  at  something  known.  If  the  last  re- 
sult wl'.ich  we  can  obtain  is  comprised  in  tiie  number  of  what  geometri- 
cians call  knuwn  uuthsr  the  question  proposed  can  be  resolved.  ^Thc  de- 
mon vir-tion  (or  properly  the  coustruction)  is  agaiu  formed^  by  taking,  in  an 

inv«rse 
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The  demonstration  of  theorems  in  the  manner  called  re- 
ductio  ad  absurdum  is,  properly  speaking,  an  analytical 
proceeding;  for  we  suppose  the  converse  of  the  proposition 
13  true,  and  bv  seeking  consequences  which  are  absurd 
make  it  appear  that  the  hypothesis  is  so  likewise. 

I  believe  the  characteristics  of  synthesis  and  analysis  itt 
the  mathematics  are  rendered  tolerably  clear  by  the  pre- 
ceding descriptions.  In  the  first  method,  the  proposition 
enunciated  is  aKvays  the  last  consequence  of  the  chain  of 
reasonings  which  form  the  demonstration:  it  is  a  composi- 
tion ;  for  we  add  principle  continually  to  principle,  until  we 
eome  to  this  consequence. 

In  analysis,  on  the  contrary,  bv  supposing  the  question 
resolved,  we  take  in  the  whole  of  ttie  subject ;  and  making  it 
pass  with  ditierent  forms,  or  making  diverse  traductions  of 
the  enunciations,  we  come  to  the  solutions  sought. 

Condillac,  in  the  fourth  volume  of  his  Course  of  Studies, 
makes  it  appear  that  all  the  art  of  reasoning  merely  consists 
in  discovering  the  identity  of  diverse  propositions;  it  is  the 
order  in  which  we  connect  the  propositions  that  constitutes 
the  method:  moreover,  when  we  reason  svntheticallv,  all 
the  propositions  that  wc  make  use  of  are  identic  until  the 
last,  which  is  itself  a  consequencs of  the  preceding  Ones; 
and,  by  containing  the  subject  of  the  enunciation,  shows 
that  the  proposition  advanced  is  true.  When  we  reason 
analytically,  we  proceed  from  the  enuiaciation,  which  is  not 
identic  bv  itself;  and  all  the  traductions  which  we  pass  bv 
are  merelv  hypothetical,  until  we  arrive  at  the  last,  which 
alwavs  ought  to  render  it  identic ;  and  from  that  results  the 
determination  of  the  quantity  sought :  like\\  ise  by  the  con- 
nection of  the  anterior  ideas  all  the  intermediate  proposi- 
tions become  identic,  and  consequently  the  proposed  ques- 
tion is  resolved. 

Those  who  understand  algebra  \\\\\  readily  perceive  that  I 
have  traced  the  order  made  use  of  in  resolving  equations; 
they  will  see  that  at  the  last  operation,  when  we  have  ob- 
tained the  value  of  the  unknown  quantity,  the  final  equa- 
tion will  become  identic  by  its  substitution;  which  willalso 
be  the  case  u-irh  all  those  which  precede  it. 

Analysis  is  in  general  the  method  of  invention ;  and  we 

inverse  order,  the  diifcrent  p^rts  of  the  analv'is.  The  impossibility  of 
the  Ijst  result  of  ihe  an-.lysis  will  ltovc  evidently,  in  tiiis  case  as  in  the 
preceding  one,  that  of  the  thing  dciranded. 

There  is  likewise,  in  the  solution  of  every  problem,  what  is  called  the 
determination;  that  is  to  say,  the  leuscrang  by  wliich  we  show  when,  ia 
v.hat  manner,  and  how  many  diffcrcp.:  wjys,  the  prob'em  can  be  solved. 

N'2  believe 
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V)clicve  thatihrough  its  means  the  geometers  oi'  the  two  last 
centuric?  tb"niHl  out  the  luumrou:?  discoveries  which  made 
them  so  illiistrions,  and  which  h.ivc  served  as  a  foundation  for 
the  labours  of  their  successors.  IBut  either  to  conceal  their 
proceedings,  or  probably  not  being  sufficientlv  used  to  the 
method^  thev  dared  not  entirely  trust  to  it;  but  when  thev 
had  discovered  a  proposition,  thev  always  demonstrated  it 
ivntheticallv.  It  appears  from  the  posthumous  works  of 
Pascal  and  Roberval,  tiiat  they  lirst  made  use  of  the  method 
of  indivisibles  to  resolve  problems,  and  aiterwards  demon- 
strated them  according  to  the  manner  of  the  antients.  They 
generally  concealed  the  proceedings  which  they  made  use 
of;  because,  their  ways  of  invention  not  being  reduced  to 
general  rules  and  methods,  they  had  the  greatest  interest  in 
keeping  thein  secret,  for  to  assure  themselves  of  arms 
proper  to  niake  them  superior  in  the  attacks  \\hich  their 
rivals  made  bv  their  detiances,  winch  increased  ever) 
day*. 

Certain  authors,  in  very  difl'erent  sciences,  supposing  that 
the  evidence  of  v  hich  geometry  exclusivclv  boasted  was 
owin^-  to  the  nKthod  of  geometers,  tiiought,  by  applying 
this  nieth'^.d  to  the  objccl  of  their  researches,  they  should  b«f 
enabled  to  protect  it  from  oppositioii ;  but  it  is  easy  to  per- 
ceive that  this  inntation  of  method  is  imperfect,  and  that 
there  \v\\]  also  be  some  difference  ow  ing  to  the  nature  of  the 
sul)ject. 

It  is  in  chemistry  that  the  application  of  the  two  methods 
appears  most  evident,  and  conformal)le  to  the  etymology  of 
their  names.  We  combine  together  certain  simple  sub- 
♦.tances,  or  regarded  as  such,  and  thus  operate  by  synthesis. 
vVe  lake  a  compound  body,  and  separate  it  into  its  coui- 

*  This  foiiKl  not  he  Newron's  motive  ;  for  he  apj.eaiN  to  have  supposed 
th?.t  a  inathcmnticil  proposition  was  not  lit  to  be  pubhiheii  but  with  a 
■nnrhciical  demonstration.  In  pii  I'ltaiise  upon  Hv;\ions,  he  expresses 
Iiini'iclf  a-;  foHows  upon  fhis  ssio'tct: 

"  Posrqiiani  area  crtrv.e  aiicujus  in    (analyticc)   repcin   est  ct  con- 
tnjcia,  indag;ini5j  est  dtmonsirdtio  lon^trurtiotit^,  i:t  onni-^io,  quareniis 
fjeri  pttJSt,   Cilciiio  algebraic©,  thet  rcma  fiat  cwiicinnuin  et  elegdns,  .ac 
■^LMEN   PIBMCUM   Sl'STISfcR!     \  AI.KA1  •'' 

Laplace  thinks  likewise  that  Newton  *'  h.ul  discovered  I  y  analysis ihe 
greatest  paxz  of  his  tluorems  ;  but  hi";  prcdiltitlon  for  syntlicsis,  and  great 
estimation  for  the  geometry  of  tlic  antients,  iuJucecl  hiir.  togivea  synthe-. 
*ical  form  to  his  rheoi<.mo,  and  likewise  )iis  mtthod  of  ihjxions."  (^Ex- 
posit.  <h  Sysl.  J.:  Mo>:J.\  2d  edit.  p.  jji.) 

W'c  find  ir.  t!ie  hiniinotir,  reflections  >ipon  rhr  chrnaetcr  and  respective 
advi-^tagLS  oF  svnthriis  and  analvsis  which  follow  tl.is  qviotarion,  ail  that 
precision  and  clearness  which  the  author  has  mhde  use  of  in  the  rest  of  his 
excellent  work,  i>pon  the  most  abstn«t  principles  of  mechanics. 

h  ponent 
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ponent  parts :  this  belonjrsto  analysis.  However,  these  things 
do  not  take  place  in  every  instance,  for  all  analyses  are  not 
perfect ;  often  we  do  not  perceive  the  composition  which 
we  seek,  butbv  comparing  the  properties  which  it  manifests 
w  ith  those  tbrmerly  known  from  synthesis,  witliout  being- 
able  entirely  to  decompose  it.  In  like  manner,  all  syntheses 
do  not  completely  succeed,  a-ad  we  may  reasonably  suspect 
that  they  are  often  accompanied  with  decompositions  which 
alter  thc'ir  truth.  The  objections  of  Deiuc  against  the  new 
theory  appear  to  me  to  arise  from  these ciicumstances;  and 
without  admitting  them,  they  ought,  in  my  opinion,  to  ren- 
derus  very  circumspect  about  the  consequences  ue  may  de- 
duce from  experiments,  so  long  as  we  are  not  sufficiently 
acquainted  with  the  nature  of  the  efiects  of  light,  heat, 
eleetriciiy,  and,  in  general,  of  substances  which  are  in- 
coercible. 

The  same  reasons  which  caused  the  synthetical  mode  of 
proof  to  be  adopted  in  all  the  sciences,  when  the  geometers 
onlv  proceeded  bv  theorems  audcoio!laries,  induced  the  me- 
taphysicians of  the  middle  of  the  last  century  to  call  ihat 
method  analytical  which  they  made  use  of  to  manifest  their 
discoveries.  Mathematics  at  that  epoch  enjoyed  all  tlie  eorj- 
sideration  wliich  chemistry  and  physics  have  acquired  since. 
The  mathematicians  who  succeeded  Newton  had  perfected 
those  theories  which  heonlvhinted  at, and  resolved  questions 
vvhlch  he  was  not  able  to  effect  bv  the  assistance  of  analvsis. 
The  metaphysicians  were  \\'illin;r  in  some  manner  to  asso- 
ciate their  laljours  v.ith  those  of  the  mathematicians,  and  to 
attach  the  revolution  thev  had  made  in  the  system  of  ideas 
to  that  which  Xewton  had  made  in  the  system  of  the  world. 
But  without  being  imposed  upon  by  words,  let  us  examine 
whether  their  method  merits  the  name  w  hieh  they  have  given, 
it,  at  least  when  it  is  compared  with  mathematical  ana- 
lysis. 

Tlie  writings  of  Condillac  will  furnish  us  with  examples 
of  this  metliod.  In  his  treatise  upon  sensations,  he  com- 
mences by  supposing  his  statue  solely  to  possess  the  sense 
of  smell,  all  others  being  abstracted;  and  he  examines  into 
the  nature  of  the  ideas  possible  to  be  acquired  solelv  by  this 
sense.  In  passing  to  the  second  chapter  of  this  work,  I 
perceive,  in  the  first  parao-raph,  a  definition;  in  the  second 
and  third  paratrraphs  true  theorems,  that  is  to  say,  proposi- 
tions first  enumerated,  and  afterwards  proved  by  tracing 
them  up  to  identic  ideas.  By  reading  forwards  in  the  same 
chapter,  and  the  remainder  of  the  work,  we  may  perceive 
that  he  advances  in  a  manner  analogous  to  that  followed  in 
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elcnienls  of  gcnnietry  ;  lie  proceeds  from  simple  to  compo- 
site. The  luidersianding,  or  more  especially  tiie  rapidity 
with  which  theiaciihv  of  com))aring  idea?,  and  presentmg 
their  result,  exercises  itself,  conducted  him  to  assertions, 
the  truth  of  which  he  afterwards  demonstrated  bv  develop- 
ing all  the  intermediate  propositions,  which  his  judgment 
had  led  him  to  consider  nearly  in  the  same  manner  as 
gamesters  estimate,  almost  at  a  clance,  what  thcv  have  to 
hope  or  fear  from  the  diflfcrent  chances  which  arc  ah'e  to 
present  themselves.  This  is  much  the  same  as  what  is  called 
synthesis  in  geometry.  This  synthesis  may  be  said  to  have 
been  preceded  by  an  analysis;  for  the  author  decomposed 
the  system  of  sensations  in  order  to  discuss  what  regarded 
smell  alone.  The  same  takes  place  in  geometrv ;  and  some- 
thing equivalent  to  this  analysis  may  be  found  in  the  diverse 
abstractions  made  by  geometers  to  simplify  their  subject : 
thus  they  deprive  a  body  of  two  of  it?  dimensions,  to  form 
lines.  'It  is  not  possible  to  find  in  the  methods  of  Con-r 
dillac,  that  proceeding  of  mathematical  analysis  which  con^ 
sists  in  supposing  the  question  resolved,  which  it  is  probably 
impossible  to  apply  to  the  things  which  he  has  treated 
upon, 

By  examining  his  logic  under  the  same  point  of  view,  I 
think  we  may  convince  ourselves  that  it  proceeds  according 
to  the  synthetic  method.  In  fact,  this  proceeding  may  be 
unknown  as  such  by  those  who  have  been  struck  with  the 
difficulty  of  understanding  the  propositions  which  Newton, 
for  example,  has  demonstrated  synthetically.  But  this  is 
merely  an  illusion  which  may  easily  be  destroyed.  The  pro- 
ceedings of  Nev.'ton  might  be  understood  w  ith  the  same 
ease  as  those  of  Condillac,  if  all  the  truths  which  he  has 
manifested  were  to  follow  each  otiier  as  closely  as  those 
which  wc  meet  with  in  the  works  of  the  latter.  But  the  iut 
terval  that  separates  them,  both  from  each  other  and  those 
which  are  adnuttcd  as  elementary,  is  so  !ireat ;  the  number  of 
intermediates  to  compare,  and  trcquenfiv  to  apply,  is  such, 
that  the  most  continued  application  and  profound  talents 
are  necessary  to  be  employed,  in  order  to  avoid  being  lost 
in  the  series  of  consequence.-. 

There,  is  no  doubt  but,  by  establishing  all  the  intermediate 
links,  wc  mifi;ht  make  the  Principia  of  Newton  as  easy  to 
be  comprehended  as  the  Elements  of  Euclid.  In  a  word, 
that  might  take  place  here  which  probably  does  in  the  na- 
tural classifications  of  animals  and  plants;  if  all  the  species 
were  known,  we  might  pass  from  one  proposition  to  an- 
other by  almost  insensible  transitions.  It  is  eaey  to  perceive 
\  that 
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'that  in  the  Elements  of  EucHd  there  arc  to  be  found  a  grca 
number  of  places  in  which  it  is  very  necessary  that  all  the 
intermediate  truths  should  be  exposed  ;  they  were  not  known 
to  the  inveiitorSj  and  it  would  be  difficult  to  produce  them 
although  their  existence  is  e\'ideut. 

Analysis  produces  these  intermediates,  and  makes  thcni 
pass  under  the  eyes  of  the  operator^,  although  in  an  inverse 
order;  and  when  they  become  so  numerous  tliat  it  is  ins- 
possible  to  express  them  otherwise  than  by  algebraical  for- 
mulae, it  then  becomes  necessaiy  to  employ  calculation  ■, 
and  this  makes  known  truths  to  which  otherwise  the  rea- 
soning facukv  could  never  attain. 

It  will  sometimes  happen,  that  synthesis,  by  representing 
things  much  simpler  than  analysis,  will  lead  to  a  conclusion 
in  a  much  less  complex  manner.  The  researches  upon  the 
attraction  of  spheroids  bv  Maclaurin,  are  a  remarkable  in- 
stance of  this  circumstance  ;  but  in  the  hands  of  Lagrange, 
Laplace,  and  Legendre,  analysis  re-assumes,  in  these  cases, 
those  advantaoies  which  it  possesses  in  all  othci's. 

I  think  that  to  all  those  who  have  clear  notions  of  the  me- 
thod emploved  bv  geometers,  it  will  appear  proved  from  what 
precedes,  that  tlie  true  method  of  analysis  has  never  been 
applied  to  metaphysics,  which  does  tiot  appear  susceptible 
of  this  application,  at  least  in  the  present  state  of  science. 

It  is  not  because  Locke  and  Condillae  made  use  of  tlie 
analvtical  method,  that  metaphysics  made  such  great  pro- 
gress in  their  hands,  but  because  they  sought  their  lirst  no- 
tions from  nature,  and  not  from  their  imaginations ;  it  is 
because  they  ascended  to  the  true  origin  of  all  our  knov.  - 
ledge,  rather  than  create  a  system  according  to  their  fancv. 
If  the  first  geometers  had  been  willing,  or  pejhaps  able,  ro 
form  to  themselves  other  notions  of  the  right  line  and  circle 
than  those  thev  received  froni  nature,  doubilcss  thev  would 
have  fornied  ageonietrv  which  had  no  rescmblaiicc  to  that  of 
nature,  but  would  have  been  entirely  imaginarv.  The 
method  of  geometers  is  not  the  sole  cause  of  the  certainty 
of  their  results;  this  certainty  i:»  principally  owing  to  the 
nature  of  the  notions  \\  hich  ttiey  have  to  combine.  It  i-s 
possible  for  a  mathematical  demonsirat.on  to  be  obscure, 
embarrassed,  and  incomplete,  and  yci  at  the  same  time  to 
conduct  to  the  truth  of  tiie  enunciated  proposition  anv  per- 
son who  shall  have  the  patience  and  sairacitv  necessarv  to 
follow  and  reciifv  this  demonstration.  This  takes  place 
from  mathematicians  employing  only  complete  notions,  or 
such  that  the  property  whicii  forms  their  principal  charac- 
ter excludes   all  others.     When  they  wish  to  reason  upon 
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notions  of  another  kind,  they  often  find  themselves  deceived, 
notwithstanding  all  their  exertions  to  preserve  rigour  in  the 
form  of  the  demonstrations;  a  thing  which  no  one  will  dis- 
pute their  knowledge  of. 

It  is  therefore  less  in  the  method  than  in  the  simplicity 
and  evidence  of  first  notions,  that  the  certainty  of  reasoning 
consists;  and  with  regard  to  general  principles,  which  Con- 
dillac  always  speaks  of  with  merited  contempt,  they  have 
no  place  in  gcomelry.  That  of  the  least  action,  which 
INIaupertuis  made  so  much  noise  about,  has  onlv  been  re- 
garded by  mathematicians  as  an  analvtical  result,  arising 
from  the  general  laws  of  mechanics  ;  and  it  has  never  been 
exactly  defined  but  by  the  assistance  of  n)athematics  ;  for  it 
formerly  assumed  ver}-  diiilT:at  forms  in  the  hands  of  me- 
taphysicians. 

The  second  and  third  articles  of  the  Pensces  de  Pascal  ap- 
pear  to  me  to  contain  what  is  most  luminous  upon  the  man- 
ner of  reasoning;  and  I  do  not  perceive  that  Condillac  has 
made  anv  improvements  to  them.  Alrcadv  Pascal  had  per- 
ceived the  abuse  of  definitions,  and  reduced  them  to  their 
just  value,  that  is,  to  descriptions  and  impositions  of  names; 
but  far  from  proscribing  any  method  of  reasonino;,  as  has 
been  done  latterly,  by  calling  that  synthesis  which  was  but 
the  abuse  of  reasoning,  he  classed  the  different  methods  of 
treating  the  sciences  in  such  r.  manner  as  to  show  the  as- 
sistance which  might  be  derived  iVom  each  of  them. 

It  is  possible,  savs  he,  to  have  three  principal  objects  in 
the  discovery  of  truth  :  the  first^  to  discover  it  when  we  seek 
it;  the  second;  to  demonstrate  it  when  we  possess  it;  and 
the  last,  to  distinguish  it  from  false  when  we  examine  it. 

I.n  i'aci,  these  three  cases  are  able  to  pRsent  themselves  ; 
the  first  evidently  almost  always  takes  place;  it  likewise 
sometimes  happens  that  the  analogvof  circumstariccs  makes 
A  proposition  suspected,  and  then  u'c  endeavour  to  assure 
Ourselves  of  itse.xisience  by  a  fonnal  drn)onstralion.  Lastly, 
if  we  wish  to  submit  a  proposition  to  examination,  in  order 
to  discover  its  truth  or  falsity,  it  is  useful  to  know  the  ge- 
neral means  lor  fululling  this  end. 

With  regard  to  the  exposition  of  acquiied  notions  or 
known  truths,  the  <Mily  rule  to  be  oi)served  as  often  as  jios- 
sible  consists  in  comparing  tliem  in  those  parts  in  u  hich 
they  have  the  greatest  connection,  and  where  the  fewest  in-> 
tern)eaiates  are  required. 

By  calling,  as  is  most  proper  after  the  etymology  of  the 
U'ords,  that  synthesis,  by  means  of  which  u  e  proceed  from 
pimple  to  composite  ^  :uid  iliat  a,nQ..l\sis,  which  returns  from 
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composite  to  simple,  we  shall  see  that  these  two  methods 
almost  always  meet  together :  there  are  no  complete  truths 
but  what  result  from  tlicir  concourse;  but  thev  vary  a  little 
ill  their  form,  according  to  the  nature  of  the  subjects  to 
which  we  applv  them. 

To  unite  synthesis  with  analysis  at  all  times  that  wc are  able 
to  make  use  of  both;  to  exert  the  most  scrupulous  attention 
in  the  enumeration  of  the  diti'erent  appearances  which  the 
various  cases  of  the  proposition  we  examine  present,  in  or- 
der to  assure  ourselves  that  all  are  comprised  in  the  consi- 
derations upon  which  we  found  it;  that  is  to  sav,  if  the 
connection  of  ideas  is  observed;  it  is  to  this  small  number 
of  principles^  in  my  opinion,  that  all  the  art  of  reasoning 
should  be  reduced*.  But  this  art,  like  all  others,  cannot  be 
acquired  but  bv  continual  and  well-directed  exerci&e;  and 
all  titnes  when  the  theory  is  forced  beyond  a  certain  limit, 
it  appears  to  lead  the  human  mind  from  one  error  to  an- 
other, and  to  present  a  vicious  circle  which  produces  all  the 
subtilties  of  the  anticnt  schools.  In  iact,  if  nothins  ap- 
pears that  ought  to  limit  the  progress  that  mav  be  made,  by 
applving  {his  reasoning  to  those  sciences  which  rest  inuiie- 
diately  upon  ideas  acquired  by  the  senses;  it  is  not  the  ease 
when  we  wish  to  analyse  by  themselves  the  operations  of  the 
understanding.  It  is  possible,  in  this  case,  for  the  same  cir- 
cumstance to  take  place  as  sometimes  happens  in  mathema- 
tical researches,  when  by  some  error  wc  combine  one  equa- 
tion with  another,  which  only  differs  from  it  in  appearance  ; 
but  being  in  fact  the  same,  it  does  not  aid  the  solution  of 
the  proposed  questions,  but  gives  a  result  purelv  identic.  In 
the  mathem.it ;cs  this  result,  which  falls  nnmcdiatelv  under 
the  senses,  and  is  also  expressed  bv  signs  which  are  well  de- 
termined, cannot  be  mistaken;  but  when  forced  to  turn  our 
thoughts  to  subjects  not  susceptible  of  the  same  precision, 
we  deceive  ourselves  so  far  as  to  regard  as  essential  modifi- 
cations, those  trilling  appearances  which  the  intensitv  of 
imderstanding,  which  is  exercised  when  the  mind  dwells 
too  long  upon  one  thought,  produces  in  the  manner  of 
judging  and  perceiving — nearly  as  the  sight  becomes  con- 
fused with  being  fixed  too  long  upon  one  object.  We  think 

*  The  fi fell  article  of  the  E'.cmens  dc  thUosopbie,  given  by  D'Aletr.bcit 
in  tome  4.  cf  his  Miilan^rs  dd  Littcraiurf,  and  thi;  bu;  p'eiTient  to  th  s 
article  (tome  5.  psg.  46.)  contain,  in  a  few  words,  ail  that  is  neccs^iiv 
to  know  upon  the  n.itu-al  itiL-chanism  of  reasoning.  With  respect  to  the 
different  forms  which  can  bt  given  to  syllogisms,  thev  are  tob-  f<n:nd-..\- 
00  eJ  in  a  manner  as  short  as  iumiaous,  in  tome  i.  des  Ltttres  d' Eider  a 
V.-C  Prim  esse  d'A//em,^>:c-, 
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to  give  a  substance,  if  I  mav  so  cxprci=s  myseU",  to  those 
fugitive  deceptions,  by  creating  new  modes  to  design  them, 
or  by  combining,  in  a  diflerent  manner,  words  ah'cady 
known;  and  we  attar  wards  bhndlv  treat  upon  these  hypo- 
thetical abstractions :  but  as  they  are  exposed  to  the  founda- 
tion, there  comes  a  lime  when  the  absurdity  of  llic  conse- 
quences derived  from  them  shows  tlieir  want  of  sohdity.  ^^  e 
then  seek  a  new  path,  and  in  general  find  one  fomierly 
trodden,  in  which  we  again  lose  ourselves. 

It  is  probable  we  conmienced  by  perceiving:,  in  our  sensa- 
tions, the  origin  of  our  ideas;  but  being  obliged  to  class, 
divide,  distinguish,  and  abstract  the  different  circumstances 
which  the  acquired  ideas  presented,  we  lost  ourselves  in  the 
catagorie's,  and  all  the  abstractions  which  are  attendant  upon 
them.  The  discoveries  in  phvsics,  by  giving  a  real  subject 
for  reasoning,  opened  the  eves  to  the  abuse  which  had  been 
made  of  it.  The  road  traced  by  Nev.ton  in  the  third  book 
of  the  Priucipia,  could  not  be  restrained  solely  to  the  objects 
to  which  it  had  been  applied.  The  eclat  of  the  discoveries 
which  be  made  by  following  it,  excited  in  those  \\ho  cul- 
tivated the  sciences  an  emulation  which  soon  produced 
improvements  in  metaphysics,  ft  is  to  be  granted  that  they 
have  ixained  much  by  this  revolution  ;  but  there  may  possi- 
bly come  a  time  when  its  progress  will  be  slopped ;  and  by 
conjparing  what  it  has  lost  on  one  hand  and  gained  on  the 
other,  we  shall  know  that  this  alone,  amongst  all  the  sci- 
ences, is  susceptible  of  a  limited  progress,  and  that  there 
exists  in  the  theory  of  the  operations  of  the  understanding 
a  point  which  carmot  be  gone  beyond. 

Let  us  turn,  therefore,  to  the  physical  sciences,  which 
promise  numerous  and  useful  discoveries,  all  the  activity  of 
our  understandings  ;  and  the  theory  of  probabilities,  by  be- 
coming fan^iliar  to  all  those  who  cultivate  the  moral  sci- 
ences, wdl  give  solid  bases  to  those  parts  of  our  knowledge 
^\hich  are  not  capable  of  being  ramilicd  to  a  small  number 
cf  abstract  notions  and  con)plete  ideas. 
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XXXV  r.   Qn  Bias/ ins:  tcif't   Ctiii> powder.      B;/   J.  Faret, 
To  ^fr.  Tilloch. 

SIR, 

vJbseuvixg,  this  dav,  amonii  the  original  communication'? 
ru  a  coannporarv  journal,  the  u>c  ol"  sand  rccommendL-d  hy 
an  eminent  enirineer,  for  stopping  in  the  charge  ot  gun- 
powder intended  for  i)la.sting  or  r-jilittini  rocksj  who  states 
the  usual  practice  tn  be,  after  introducing  the  powder,  *'  to 
ram  up  the  remainder  of  the  hole  with  stone  pulverised  by 
the  operation  of  ramming  it ;"  and  which  operation  he  justly 
states  to  be  tedious  and  dangerous;  1  am  induced  to  state, 
for  the  information  of  such  of  your  readers  as  it  may  con- 
cern, that,  during  a  temporary  residence  at  Ilallifax,  iu 
Yorkshire,  in  the  \tar  17B2,  I  frequently  ol)scr\x'd  the 
quarrv-men,  in  the  neighbouring  hills,  blasting  the  rocks, 
and  usins,  coal-cinders  roughly  pulverised,  and  very  slightly 
r:umned  mto  the  hole,  upon  the  pow  der  round  the  priming- 
wire.  I  made  no  minute  at  the  time  ;  but,  if  my  memory 
serves  me  correctlv,  1  th.ink  two  incites  or  even  less  of  the, 
hole,  ib.us  hliod  with  cinders,  a  as  suilicicnt  to  retain  the 
recjuisite  charge  of  powder. 

In  the  year  1784,  after  heating  some  pit-coal  in  a  gun- 
barrel,  with  the  touch-hole  closed,  and  a  tobacco-pipe  ce- 
mented bv  whiting  into  its  muzzle,  to  show  some  friends 
the  raisiniiof  bubbles  of  soap,  and  other  experiments  which 
the  raae  tor  balloons  then  suggested  (and  among  them  the 
producing  of  a  contiiiued  tianie,  or  light,  by  means  of  the 
intiammablc  air  separated  from  t!ie  coals,  \\  hich  has  lately 
beca  shown,  and  rather  pompously  announced  in  a  pam- 
phlet from  t!ie  Lvceum  in  the  Strand)  ;  on  unscrew  ing  the 
breech-pin,  ar.d  aitemptins;  to  clear  the  barrel  of  the  very- 
tender  and  spongy  cinder  it  contained,  by  punching  it  out 
bv  means  of  aa  iron  rod,  I  found  it  could  not  be  penetrated 
or  started  lor. vuru^  by  tht  stroniresl  blows. of  a  han)mer,  al- 
though the  end  vi'  .1  rod  a  little  fJ?.ttencd  afterwards  bored 
the  whole  out,  in  A  few  seconds,  with  perfect  ease.  I  have 
little  doubt  but  a  tev.  inches  of  cinders  rammed  into  artillery, 
upon  the  charge,  vi-'ou'd  effectu.iliy  burst  such  pieces  as  were 
intended  to  be  destroyed.  Brick-duit  and  the  cluij  plaster- 
iucr  of  an  old  widi  1  have  seen  used  with  success  in  somC 
platces  instsfiJ  of  cinders  i  i  blasting  rocks.  It  is  not  alto- 
gether foreign  to  this  sub'iect  to  mention,  that  I  had  occasion, 
ia  the  year  ISO'.,  to  visit  oiic  of  captain  Mudsc's  stations  m 
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the  grrand  tricronometrical  survey^  on  the  top  of  OuAinton- 
hill,  near  Avlesbury;  and  being  surprised,  while  there^  by 
a  considerable  explosion,  1  hastened  to  a  pit,  near  where 
some  Workmen  had  just  blasted  a  large  piece  of  rock  into 
fragments.  On  inquiring  their  process,  they  assured  me  they 
used  no  sun-powder,  but  simplv  undermined  the  rock  for 
about  a  vard  in  length,  and  half  a  yard  in  depth,  and  intro- 
duced a  small  fasrgot  of  brush-wood,  furze,  or  a  bundle  of 
straw,  into  the  cavity,  and  set  it  on  rire,  and  that,  in  a  few 
seconds,  the  confined  air  in  the  stone  blew  up  with  great 
force.  The  fr?2;ments  of  the  explosion  I  had  heard,  were 
lying  about,  much  the  same  as  they  would  have  been  thrown 
bv  a  blast  of  gunpov/der.  I  saw  in  the  pit  several  other  ex- 
cavations forming  under  blocks  of  two  or  three  feet  thick- 
ness, intended  to  be  blasted  up  in  the  same  manner;  but 
night  was  approaching,  and  I  was  unable  to  stop  to  witness 
the  next  explosion,  or  to  collect  further  particulars;  which  I 
have  many  times  since  regretud.  Should  this  singular 
mode  of  blasting  be  practised  in  other  places  within  the 
knowledge  of  vour  correspondents,  they  will  be  rendering 
nie  and  some  others  a  service  by  communicating  the  local 
and  other  particulars. 

I  am,  sir, 
12,  Crown-street,  Westminster,  Your  obedient  servant, 

Dec.  I,  1804.  j_  f\^REr. 

p.  S.  Blast-holes  arc  frcquentlv  required  to  be  made  hori- 
zontal, or  even  inclining  upwards;  in  which  case  dry  saud 
would  be  inapplicable  as  a  stopper. 


XXXVII.   On  preventing  the  Freezing  of  JVater  in  Pipes. 
By  J.  T.  Barber,  Esq. 

To  Mr.  Tillock. 

X  HE  discovery'  of  an  effectual  means  of  preventing  the 
freezing  up  of  water-pipes  has  long  been  a  desideratum  in 
science;  but  although  some  methods  have  been  proposed," 
ihey  have  either  been  so  troublesome  or  expensive,  or  par- 
tially applicable,  as  not  to  prove  calculated  for  practi'cal  use  j 
simplicity  and  cheapness,  being  essential  to  the  general  in- 
troduction of  any  contrivance  tor  the  above  object,  must  be 
considered  inseparable  from  the  invention  that  would  aim  at 
pubhc  utility.  In  submitting  to  consideration  the  follow- 
ing plan,  therefore,  T  only  lay  claim  to  the  uieiil  of  pointing 
VjI.  -20.  No.  79.  Die'.  1504.  O  ottt 
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out  how  principles  alreaily  known,  may  be  accommodated 
to  this  useful  end  in  evcrv  family,  without  material  trouble 
or  expense.  In  mv  fanulv  the  invention  has  been  in  use 
M'ith  the  most  sati'^taetorv  eiVect;  and  if  it  is  duly  niadi: 
known,  I  have  no  doubt  but  that  the  inconvenience  which 
families  labour  under  from  a  want  of  water  in  winter,  will, 
in  a  short  time,  be  no  longer  known.  The  nuisance  of 
water-plugs  in  the  streets  will  then  be  unnecessary,  and  the 
accidents  to  which  thev  lead,  in  consequence,  avoided,  as 
well  as  the  mischief  arising  from  the  bursting  of  pipes. 

It  will  be  unnecessarv  to  c\itrr  into  an  argu:nent,  \n  order 
to  prove  that  the  freezing  of  water  in  pipes  does  not  take 
place  while  the  current  of  the  supply  contiirucs;  the  ge- 
nerality of  pipes  known  arc  at  all  times  full  of  water,  and 
it  is  wlien  there  is  ?io  current  ihdt  the  formation  of  ice  takes 
place.  j?ut  if  we  prevent  any  water  from  rem  lining  in  the 
pipes,  after  the  current  of  the  supply  has  subsided,  it  is  ob- 
vious that  thev  cannot  be  fro/en  up. 

T/ie  effectual  means  of  preventing  the  freezing  of  water 
in  pipe's,  then,  being  to  allon;  no  /cater  to  remain  in  them, 
wc  have  only  to  inquire  v\  hcther  a  way  of  getting  rid  of  this 
waste  water  can  be  devised,  sufficiently  simple  and  commo- 
dious to  be  eligible  for  public  adoption. 

Now  it  is  knf)wn  that  by  tyinj;  up  the  ball-cock  during  a 
frost  tb.c  fVeezing  up  of  pipes  will  often  be  prevented;  in 
fuct  it  will  always  bo  prevented  where  the  main  is  higher  than 
the  cistern  or  otiicr  reservoir,  and  ihe  pipe  is  laid  in  a  re- 
gular inclination  from  one  to  the  other,  for  then  no  water 
can  remain  in  the  pipe:  or  if  the  main  is  lower  than  the 
cistern,  and  the  pipe  regularly  inclines,  upon  the  supply's 
ecasinir,  tlu2  pipe  will  inuTiediatcly  exhaust  itself  into  the 
main  : — but  as  it  is  scarcely  practicable  to  preserve  the 
leaden  pipes  in  an  absolute  straight  line,  their  inclination 
nmst  be.  rather  considerable  and  uninterrupted,  to  ensure 
the  wliolc  of  the  wafer's  running  oft". 

These  cases,  however, are  comparatively  but  few;  various 
deflexions  in  laying  of  pipes  are  necessarily  occasioned, 
and  manv  are  capriciously  formed  by  the  workmen  not  pror 
cecdinsr  ou  clCar  and  regular  prmciplcs.  Thus,  if  the  main 
and  the  cistern  are  nearly  on  a  level ;  but  the  pipe,  passing 
from  one  to  ihe  other,  has  njaterially  to  cui-ve,  to  follow  the 
sloping  of  the  road-way,  or  to  be  conducted  (more  readily  per- 
haps) beneath  the  arching  (A  a  cellar  :  it  will  be  easily  seen, 
that  tlie  pipe  must  he  always  full  of  water,  as  its  whole  course 
is  lower  than  both  its  openings,  jjut  if  at  the  lowest  part  of 
its  course  we  make  a  small  hole  with  an  awl,  a  channel  will 
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be  formed,  through  which  a  current  will  spirt  while  the 
supply  is  on,  and  as  long  afterwards  a.s  any  water  remains  in 
the  pipe.  This  hole  may  be  stopped  with  a  nail  in  general,  and 
only  left  open  in  frosty  weather;  when  the  water,  which 
will  run  to  waste  at  each  supply,  will  scarcely  exceed  a  few 
pails  full.  In  pipes  that  are  already  laid,  should  the  lowest 
part  of  the  course  not  be  conveniently  situated  for  the  drain- 
ing of  the  pipe,  as  in  an  area,  or  over  a  sink,  such  alteration 
nuist  be  made  in  shaping  the  course  of  the  pipe,  as  will 
place  its  lowtrmost  part  in  a  convenient  situation  for  drain- 
inir.  But  in  pipes  that  are  to  be  new  laid  (if  what  I  have 
already  said  is  understood)  it  will  be  obvious,  that  when  a 
deflection  between  the  main  and  cistern  is  necessary,  the 
lowest  angle  or  part  thereof  should  be  fixed  in  a  convenient 
situation  for  draining  the  pipe,  as  over  a  sink ;  and  to  this 
point  the  whole  of  the  pipe  must  incline.  I  have  taken 
eome  pains  in  examining  the  laying  of  pipes  in  manufacto- 
ries, &c.;  and  I  have  met  with  no  instance  wherein  the  ne- 
cessary deflections  of  a  pipe  might  not  be  reduced  to  one 
lowermost  angle,  to  ejfect  the  cxkaustioji  of'  the  whole 
course. 

Should  the  small  current  alluded  to  be  found  an  objection, 
as  continuing  during  the  whole  of  the  supply,  the  peg  need 
only  be  removed  for  one  or  two  minutes,  within  a  few 
hours  after  the  supply  has  ceased,  when  the  waste  water 
will  be  drawn  off  before  a  formation  of  ice  can  take  place. 


XXXVIII.  Experiments  and  Observations  nn  Feathers,  andr 
the  Down  of  domestic  Fowls.    By  M.  Parmentier*. 

JlSiRDS  are  caught  and  reared  not  only  for  the  sake  of  their 
flesh,  their  fat,  and  their  eggs,  but  also  on  account  of  their 
feathers:  the  feathers,  given  them  by  nature  for  their 
clothing,  and  to  form  their  principal  means  of  flight,  are 
applied  to  different  purposes  more  or  less  useful  to  society. 

Some,  remarkable  for  their  softness  and  elasticity,  for  the 
beautv  of  the  filaments  of  which  their  barbs  are  composed, 
serve  to  overshadow  the  helmets  of  warriors,  to  ornament 
the  head-dress  of  ladies,  to  firm  those  tresses  and  those 
clorrant  plumes  by  which  the  richest  articles  are  surmounted. 

Others,  soughtfor  on  account  of  ihelengthand  solidity  of 
their  barrels^  and  the  facility  with  which  They  can  be  cut  at 

Frem  J-:?:aI^!  ^^  C'^irrif,  No.  1:1. 
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pleasure  for  writing,  become  the  interpreters  of  Cur  tlioughts. 
Among  the  Europeans,  they  form  an  advantage  ovis  substi- 
tute for  the  reeds  cniploycd  by  the  Arabs,  and  for  the  style 
with  whieh  the  antients  engraved  upon  tablets. 

There  arC  feathers  also  proper  fcjr  llUing  those  cushions, 
on  which,  when  fatigued  with  the  labours  of  the  day,  we 
repose  during  the  night.  It  is  from  among  the  latter  that 
I^uxury  herself  has  selected  some  of  peculiar  fineness,  light- 
ness, and  elasticity,  to  form  of  them  a  bed  on  which  she 
enjoys  gentle  sleep. 

Plinnes  and  olhvr  Ornantcnts  of  Luxiinj, 

The  most  beautiful  and  most  esteemed  of  all  the  plumes 
are  those  made  of  the  feathers  of  the  ostrich,  that  singular 
biped,  whicii  has  its  feet  and  parts  of  generation  like  those 
of  quadrupeds,  the  head  of  birds,  and  the  facultv  of  laying; 
the  stomacli  and  intestines  of  ruminating  animals,  and  yet 
the  gizzard  of  fowls ;  which  has  its  bodv  co\ered  partly  with 
hair  and  partly  with  fer.ihers;  in  a  word,  which  has  wings 
which  are  not  the  instruments  of  llvinii",  but  onlv  a  kind  of 
balances,  with  which  it  supports  itself,  and  easily  preserves 
an  equilibrium  in  the  exceedingly  rapid  courses  which  it  per- 
forms in  the  deserts  of  Africa. 

The  plumage  of  the  njale  is  black,  with  some  gray  and 
white  feathers;  that  of  the  female  is  brown,  and  of  an  ash 
gray;  the  large  feathers  of  the  wings  and  tail  are  white  in 
the  male  and  black  in  the  female.- 

What  in  particular  distinguishes  these  large  feathers,  and 
renders  them  proper  for  making  plumes,  is,  that  they  are 
soft,  open,  and  flexible;  that  their  baibs,  composed  of 
detached  fdaments,  \\  ithout  consistence  and  adhesion,  are 
long  and  full;  and,  lastly,  that  the  white  plumes  of  the 
male  are  susceptible  of  assuming  the  lincst  tints. 

The  raritv  and  high  price  of  these  ostrich  feathers,  which 
are  brought  to  us  from  the  Levant,  might,  no  doiibt,  have 
sutigested  the  idea  of  natm-alising  these  birds  in  Europe,  had 
it  been  believed  that  they  were  capable  of  residing  in  any 
■place  but  the  burning  sands  of  Arabia.  But  there  is  an- 
other kind  of  ostrich,  that  of  Magellan,  \\hich,  inhvabiting 
the  cold  districts  of  South  America,  might  thrive  in  our 
climates:  it  would  be  necessary  to  Introduce  it,  and  to  tiy 
to  nuiltiply  the  breed,  in  order  to  take  advantage  of  its  eggst, 
its  flesh,  and  its  feathers. 

.'     In  the  mean  time,   there  is   another  speculation  which 

would  succeed  more  speeilily,  and  with  more  certainty ;  it  ii 

to  multiply   white  turkeys,  and   to  employ  for  plumes  the 
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feathers  found  on  the  lateral  part  of  the  thighs  of  these  ani- 
mals. This  substitute  for  ostrich  feathers  would  become 
useful  to  commerce. 

Besides  the  large  ostrich  feathers  which  are  seen  waving 
with  so  much  grace  over  the  head-dress  of  ladies,  there  are 
some  taken  from  other  birds  which  serve  also  for  ornament- 
ing these  heads :  of  this  kind  arc  tlie  feathers  of  the  bird  of 
paradise,  and  particularly  the  long  and  beautiful  black  fea- 
thers which  proceed  from  the  top  of  the  head  of  the  heron, 
forming  an  aigrette,  which  is  balanced  on  their  neck. 

Luxury  adorns  itself  also  with  the  feathers  of  the  peacock  : 
the  colours  of  gold  and  of  precious  stones  \\hich  nature  has 
bestowed  in  profusion  on  the  tail  of  this  beautiful  bird,  are 
its  exclusive  propcrtv  ;  those  of  the  golden  birds,  the  hum- 
ming bird,  and  others  of  the  large  family  of  the  woodpeckers 
exhibit  the  freshness  and  velvety  appearance  of  flowers,  the 
polish  of  the  most  brilliant  metals,  the  splendour  of  the 
most  precious  stones,  and  the  variegated  and  dazzling  re- 
flection of  the  ravs  of  ihe  sun.  It  has  employed,  in  trim- 
ming robes,  the  beautiful  yellow  and  brilliant  feathers  of 
the  neck  of  the  toucan.  It  has  not  even  disdained  to  use, 
for  the  like  purpose,  the  azured  feathers  of  the  jay,  and 
with  which  that  in  the  fable  was  not  contented. 

So  active  a  war  was  carried  on  some  time  ago  against 
these  birds,  in  order  to  obtain  their  feathers,  that  the  far- 
mers flattered  themselves  with  the  hope  of  being  soon  freed 
from  them.  Unfortunately  the  rage  for  the  feathers  of  the 
jay  is  over,  and  that  bird  continues,  as  before,  to  ravage 
the  fields.  « 

Not  satisfied  with  objects  of  ornament,  for  which  luxury 
.  employed  those  feathers,  embellished  with  the  most  bril- 
liant colours,  the  idea  has  been  conceived  of  rendering  them 
useful . 

It  is  with  skins  furnished  with  feathers  of  the  same  birds, 
to  which  are  added  those  of  the  swan,  duck,  diver,  pintado, 
pheasant,  Sec.  that  muffs  and  palatines  are  made. 

The  skins  destined  for  this  purpose,  savs  M.  \^ieillot  in 
the  Nouveuu  Dictionnaire  d' Histohe  Katinelle,  ought  not  to 
be  those  of  birds  \\  hjch  have  died  of  disease,  or  which  have 
been  killed  in  moulting-time;  in  this  case  the  feathers  v.-ould 
drop  otf,  or  would  not  be  in  a  state  of  perfection.  None, 
therefore,  must  be  employed  but  those  of  birds  killed  in  their 
;jtate  of  perfection,  and  stripped  ofl"  soon  after  their  death, 
especially  when  the  weather  is  hot;  otherwise  the  same  ef- 
fects would  result  from  corruption  as  from  disease. 

When  the  skin  has  been  freed  froin  all  its  impurities,  it 
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is  spread  over  a  small  lable,  the  plumage  downwards,  and 
the  feathers  previously  well  arranged  over  each  other.  To 
stretch  it  better,  it  is  fixed  with  pins,  or  with  a  tliread. 

The  grease  and  flesh  which  may  adhere  to  it,  arc  then  re- 
moved, and  the  rents  in  it,  if  any,  arc  sewed  xip  ;  the  skin 
is  then  covered  with  glue,  prepared  from  a  handful  of  farina, 
a  pinch  of  common  salt,  and  as  much  good  white  wine  as  is 
necessary  to  mix  it  up  and  bring  it  to  the  proper  consistence. 

The  skin  being  thus  covered  is  exposed  to  dry  to  the 
north  wind,  after  which  it  is  cleaned  by  scraping  it  ;  which 
may  be  easily  done,  as  the  glue  detaches  itself  in  scales. 
After  this  operation,  if  it  still  retain  any  humidity,  it  must 
be  again  covered  with  glue,  and  dried  as  before. 

When  well  dried,  it  is  fixed  with  thread  upon  paper,  or 
on  a  ribbon,  to  preserve  it,  and  inclosed  in  a  box,  the  bot- 
tom of  which  is  covered  with  absvnthium  or  rose-wood.  If 
an  agreeable  odour  be  required  in  the  skin,  it  will  be  neces- 
sary, before  it  is  taken  Irom  the  table,  and  after  it  has  been 
scraped,  to  give  it,  with  a  sponge,  a  stratum  or  two  of 
some  odoriferous  composition. 

When  the  skins  are  those  of  large  birds,  vinegar,  in 
whic|i  salt  or  alum  has  been  dissolved,  is  used  instead  of 
wine;  several  strata  of  this  mixture  are  daubed  over  them  ; 
the  quantity  depends  on  the  thickness  of  the  skin. 

IVr'iiing  Quills. 

Pens,  for  such  is  the  name  given  to  the  feathers  of  the 
wings  and  tails  of  birds,  to  distinguish  them  from  the  fea- 
thers, properly  so  called,  bv  Vvhicli  their  bodies  are  covered, 
are  the  longest  and  strongest  of  all  the  feaUicrs;  those 
of  swans,  geese,  and  crows,  arc  employed  in  preference  to 
all  others  for  economical  purposes,  and  according  to  the 
quality  of  their  barrels. 

Thus,  the  quills  of  the  swan  are  most  esteemed  for  writing 
and  for  forming  brushes ;  those  of  the  goose,  which  are 
more  plentiful,  and  almost  as  good  as  those  of  the  swan,  are 
more  generally  used  for  writing;  and  those  of  the  crow  arc 
more  particularly  employed  for  the  keys  of  harpsichords, 
and  by  draftsmen  in  those  kinds  of  drawings  which  arc  exe- 
cuted with  the  pen. 

Method  of  Diitchtfyvig  Quills. 

The  bird  which  supplies  the  greatest  quantity  of  writings 
pens  is  the  goose.  One  furnishes  quills  of  ten  different  qua- 
lities j  but  there  alwavs  remains  on  their  surface  a  greasy 
matter^  fromwhi^h  they  must  be  freed  to  render  them  pure, 

transparent. 
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transparent,  shining,  and,  in  a  word,  proper  for  acquiring 
the  nccessarv'  quaUties.  This  preparation  is  generally  given 
to  them  by  the  Dutch.  Hence  the  expression  oi  diitchifii- 
ing  quills  to  denote  the  operation  lo  which  they  are  sub- 
jected. I  took  advantage  of  the  circumstances  of  tlie  war, 
when  several  apothecaries,  acquainted  with  the  arts  and  sci- 
ences, were  eniploved  in  Batavia,  to  request  them  to  pro- 
cure some  information  in  regard  to  a  process  which  is  still 
very  little  known.  The  following  is  the  substance  of  what 
was  comnmnicated  to  me  : 

The  process  consists  in  immersing  the  quill,  when  plucked 
from  the  wing  of  tlie  bird,  into  water  almost  boiling  ;  to 
leave  it  there  till  it  becomes  sufficiently  soft ;  to  compreis 
it,  turning  it  on  its  axis  with  the  back  of  the  blade  of  a 
knife.  Thi*  kind  of  friction,  as  well  as  the  immersions  in 
water,  being  continued  till  the  barrel  of  the  quill  be  trans- 
parent, and  the  membrane  as  well  as  the  greasy  kind  of  co- 
vering be  entirely  removed,  it  is  innnerscd  a  last  time  lo 
render  it  perfectlv  cylindrical,  uhiph  is  performed  with  the 
index  finger  and  the  thumb  :  it  is  then  dried  in  a  gentle 
temperature. 

Feathers  and  Down  for  Cushions. 

Pillows,  mattresses,  and  cushions,  mav  be  filled  with  tlie 
small  feathers  of  domestic  fov.is  and  pigeons.  There  arc 
some  cantons  in  which  thev  are  cmploved  for  this  purpose; 
but  for  the  most  part  the  down  of  tlic  palmipedes  is  chosen. 
Tho"^  of  birds  of  prev  might  be  employed  also,  were  they 
sufficientlv  numerous  to  promise  abundance. 

There  are  two  kinds  of  down.  One,  which  is  nci^Jected, 
consists  of  light  soft  barbs,  open,  bristlv,  and  with;)ut  con- 
nection, which  cover  a  great  many  young  bird-;  soon  after 
birth,  aud  which  drop  off  in  proportion  as  they  are  deve- 
loped. The  other,  more  adherent,  which  arc  i  arefully  col- 
lected, consist  of  those  short  feathers,  with  sicnder  barrels, 
and  long,  equal,  disunited  barbs,  with  which  nature  has 
composed  the  warm  clothing  of  birds  which  lake  a  high 
flight,  and  those  which  are  aquatic,  in  order  to  secure  them 
from  the  cold  they  would  othervvise*cxperience,  the  one  in 
the  upper  rcirions  of  the  atmosphere,  and  the  other  i'rom 
the  contact  of  the  water.  This  cUnvn  in  the  latter  is  co- 
vered with  a  close  oily  pumiage,  which  preserves  it  entirely 
from  humidity,  and  by  these  means  permits  tliese  birds  to 
preserve  their  natur:.!  heat. 

The  down  of  birds  of  prcv,  known  imder  the  name  of 
cider  down,  beino;,  as  already  said,  exceedingly  rare,  col- 
lectors endeavour  lo  obtain  only  that  of  palmipedes  ;  a  very 

O  4  nuracrouu 


216       On  the  Feathers  and  Down  of  domestic  Fouls, 

numerous  class  of  birds,  and  of  which  three  species  only 
have  been  subjected  to  the  condition  of  domesticity ;  viz. 
the  swan,  goose,  and  duck. 

But  before  I  speak  of  the  collecting  of  these  three  kinds 
of  down,  which  arc  readily  obtained,  T  shall  say  a  few  words 
in  regard  to  a  kind  of  down  which  is  far  superior  to  them 
on  account  of  its  softness,  lightness,  and  elasticity ;  it  is 
the  eider  down,  furnished  by  a  duck  called  the  eider  di/ck 
(Anas  mollissima  Linn.),  which  inhabits  Iceland.  The 
following  is  the  description  given  of  it  by  Sonnini,  the 
worthy  friend  of  Buffon,  and  one  of  the  principal  co-ope- 
rators in  the  Nouvea^t  Diciionnoire  d' Hisloirc  Katiirelle  : 

^^  The  eider  duck  pulls  from  its  breast  ar.d  belly  the  down 
with  which  thev  are  covered,  in  order  to  line  its  nest  to  warm 
its  eggs  and  its  young.  It  is  sought  for  with  great  care  in 
all  countries  where  these  birds  arc  common.  It  is  the  softest, 
the  lightest,  warmest,  and  most  elastic  of  all  the  kinds  of 
down.  Norwav  and  Iceland  furnish  this  valuable  substance, 
.which  is  sold  there  at  the  rate  of  a  pistole  per  pound  \\heu 
pure  and  well  picked. 

*'  Thencsts  of  the  eider  duck  are  in  the  north  of  Europe, 
to  the  inhabitants  of  the  coasts,  a  sort  of  property  which 
though  free  is  constant  and  certain.  Each  individual  en- 
joys in  peace  the  nests  situated  on  his  land,  and  does  every 
thing  in  his  power  to  draw  thither  these  ducks.  A  heavy 
Ijne  is  imposed  on  those  who  kill  any  of  these  birds.  One 
man,  if  his  habitation  be  placed  on  one  of  the  rocks  at  a 
distance  from  the  land,  can  collect  in  a  year  from  llfty  to 
a  hundred  pounds  of  down.  T\\c  Danes  purchase  all  thej^ 
collect.  But  it  is  a  general  rule  that  the  down  taken  from 
a  dead  eider  duck  is  inferior  in  quality  to  that  which  it 
plucks  from  its  own  bodv."  I  have  alreadv  made  this  ob- 
servation, and  shall  here  add  that  it  is  general  for  all  birds. 

There  is,  indeed^-  a  very  great  dilTerence  belwcen  fea- 
thers plucked  from  a  living  animal  and  those  taken  from 
(me  which  has  died  in  consequence  of  disease.  The  latter 
have  very  little  elasticity  ;  their  barbs  become  matted  when 
exposed  to  the  least  humidity,  Thev  are  attended  also  with 
another  inconvenience,  which  is,  that  though  baked  in  an 
oven  they  areattackcd  more  readily  by  insects,  and  in  a  little 
time  reduced  to  dust. 

But  this  diB'crencc  is  observed  not  merely  in  the  fea- 
thers of  domestic  animals;  wool  an.d  hair  are  equally  sub- 
ject to  it.  Wool  shorn  from  an  animal  which  has  died  of 
disease  is  not  nearly  so  valuable  as  that  cut  from  a  sheep  in 
good  health.  The  state  of  the  disease  even  lessens  the  qua- 
lity 
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litv  in  a  considerable  deerce.  All  cloth  made  of  hair  cut 
from  an  animal  which  has  died  of  disease  is  destitute  of 
strength.  Merchants,  therefore,  arc  verv  careful  to  sav  that 
their  hair  is  the  product  of  a  living  animal ;  and  they  are  no 
doubt  taught  by  daily  practice  to  distinguish  it. 

Even  ivorv  which  is  collected  bv  chance  in  countries 
inhabited  by  elephants  is  inferior  to  that  obtained  from  ele- 
phants which  are  hunted  :  the  latter  being  whiter,  less  brit- 
tle, finer,  and  susceptible  of  a  better  polishj  and  in  every 
respect  superior. 


XXXIX.   Olservations  on  some  Dutch  Processes  in  regard 
to  the  Arts  and  Sciences.     By  I\I.  Parmen'Tier  *. 

xjls  we  have  had  a  camp  at  Utrecht,  and  as  government 
attached  to  it  M.  Paysse  in  the  qualitv  of  apothccan,'  in 
chief,  I  flattered  myself,  from  the  knowledge  I  have  of  the 
zeal  and  talents  of  that  chemist,  that  by  requesting  him  to 
take  advantage  of  his  stay  in  Batavia  to  examine  the  cabi- 
nets of  natural  history,  to  visit  the  workshops,  laboratories, 
and  manufactories,  and  particularly  to  frequent  the  com- 
pany of  the  professors  with  whom  I  maintain  a  correspon- 
dence, it  would  be  possible  to  obtain  some  useful  in- 
formation in  regard  to  certain  processes  of  which  the  Dutch 
seem  to  have  been  in  exclusive  possession  since  time  imme- 
morial. Mvhopes  have  not  been  deceived  ;  and  I  shall  here 
give  an  extract  of  the  difierent  letters  I  received  from 
M.  l\iysse :  it  is  he  himself  who  gives  an  account  of  what 
he  collected  in  his  excursions. 

'*  Our  camp  at  Utrecht  is  very  beautiful,  and  as  advan- 
tageously situated  as  local  circumstances  will  permit.  Water 
is  good  and  abundant.  The  evenings  arc  rather  cool,  in 
consequence  of  the  ground  having  very  little  shelter,  and 
of  the  condensation  of  the  water  with  which  the  air  is  al- 
ways saturated.  There  are  not  so  many  sick  as  we  at  first 
imagined;  and  we  hope  that  in  the  autumn,  which  is  the 
season  of  disease  to  military  people  in  this  country,  we 
shall  have  very  few,  or  a  much  smaller  number  of  sick  than 
we  have  in  our  hospitals,  in  consequence  of  the  means  of 
salubrity  which  have  been  recommended  to  us,  and  the  great 
care  employed  both  in  the  camp  and  in  the  hospitals. 

^*  I  have  had  the  pleasure  of  spending  a  day  at  Leydcn 

*  Ytoxn  A'liuiks  cL:  Ckimie,  No.  151. 
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with  your  friend  M.  Brugmauj,  and,  after  visiting  evcrv 
thing  curious  in  liis  cabinet  and  that  of  the  academy,  wc 
conversed  on  your  ideas  respecting  the  preservation  of  eggs. 
Tins  celebrated  professor  is  of  opuiion  that  your  process  is 
the  only  method  proper  for  the  proposed  object.  The  ship 
captains  whom  I  consulted  assured  me,  that  when  going 
on  long  voyages  thev  took  on  board  a  verv  large  quantity 
of  hens  without  cocks,  and  that  to  preserve  the  eggs  which 
they  laid  they  put  them  in  large  wooden  boxes,  or  pots  of 
earthen  ware,  arranging  them  in  strata  and  covering  each 
of  them  with  half  an  inch  of  chaff  of  sarazin,  commonly 
called  in  French  boquette.  The  boxes,  when  well  filled  and 
shut,  are  inverted  every  day.  The  bran  of  wheat,  some- 
times employed  for  this  purpose,  docs  not  seem  to  be  so 
proper.  The  ashes  of  turf,  wood.  See.  may  be  substituted 
in  the  room  of  these  two  matters. 

"  Eggs  which  have  been  fecundated  by  intercourse  with 
a  cock,  cannot  be  kept  so  long  bv  the  same  processes  as  the 
preceding;  but  if  they  are  put  into  an  earthen-ware  pot,  or 
any  other  vessel  capable  of  holding  melted  butter  in  order 
to  cover  them,  they  may  then  be  secured- from  putrefaction 
lor  a  very  long  course  of  tin)e.  Some  inclose  them  in  small 
barrels  with  successive  strata  of  sea  salt.  The  vessels  are 
inverted  every  two  or  three  days,  to  change  their  position. 

"  From  Leydcn  I  went  to  the  Hague,  where  I  visited 
several  cabinets  of  natural  historv.  The  most  remarkable 
are  those  of  Mes'^rs.  Voet  and  Froosl,  and  espcciallv  tlic 
former.  One  of  the  members  of  the  Batavian  council,  to 
whom  M.  Brugmans  was  pleased  to  reconnnend  me, showed 
me  the  central  dispensary  of  the  militarv  liospitals  of  that 
jiation,  a3  well  as  the  laboratory  where  the  chemical  pre- 
parations are  made.  Fksides  the  good  order  which  1  re- 
marked in  that  establishment,  it  appeared  to  mc  that  cverv 
thing  was  prepared  with  exactness;  and  that  the  simple  drugs 
employed  were  well  chosen  and  of  the  best  qualitv. 

"  One  thine;  which  interested  me  nnich  was  the  machine 
used  for  pounding  the  greater  part  of  the  roots,  bark,  &:c. 
It  consists  merelv  of  mason-work,  covered  with  a  plate  of 
cast  iron  having  a  rim  of  about  nine  inches  in  height.  The 
plate  is  about  ei^ht  feet  in  diameter,  and  from  the  middle 
of  it  arises  an  axis  having  at  the  cxtremitv  a  pinion  which 
communicates  with  a  large  horizontal  wheel  moved  by  a 
horse.  From  the  axis  proceed  two  iron  arms  which  are  fixed 
to  two  vertical  millstones,  placed  opposite  to  each  other, 
ai^d  which,  by  the  motion  communicated  to  them,  reduce 
to  powder  the  substances  they  meet  with  in  their  passage. 

Each 


in  regard  to  the  Arts  and  Sciences,  219 

Each  of  these  millstones  is  furnished  with  a  machine  which 
raises  and  changes  the  place  of  the  matter  to  be  pounded,  so 
that  in  a  short  space  a  very  large  quantity  of  any  dry  drug 
whatever  may  be  pulverized.  The  sifting  is  performed  oii 
a  large  scale  by  bolting  cloths  like  those  used  for  wheat,  the 
tissue  of  which  is^xceedingly  fine. 

*^The  same  mechanism  puts  in  motion  eight  large  knivei 
arranged  four  and  four  in  a  large  vessel  somewhat  conical, 
and  hollowed  out  in  a  block  of  wood  nearly  four  feet  in  dia- 
meter and  two  in  depth.  This  apparatus  is  employed  for 
cutting  medicinal  roots,  &c.  It  is  much  to  be  wished  that 
similar  means  were  employed  in  the  military  hospitals  of 
France.  This  apparatus  has  oeconomy  and  every  thing  else 
in  its  favour. 

''  From  the  Hague  I  went  to  Harlem  to  see  M.  Van 
Marum_,  to  whom  1  was  recommended.  This  learned  man 
took  the  trouble  to  accompany  me  to  the  different  cabinets 
of  the  university,  and  the  academy  of  which  he  is  director. 
I  saw  there  a  collection  of  minerals,  the  specimens  of  whicii 
are  exceedingly  fine  ;  but  it  is  not  complete.  The  phvsical 
cabinet  is  superb  :  I  saw  there  several  instruments  improved 
by  M.  Van  Marum  himself;  and  particularlv  Lavoisier's 
gasometer. 

*'  At  Amsterdam  I  took  an  early  opportunitv  of  paving 
my  respects  to  the  society  of  the  Dutch  chemists,  Messi"s. 
Vrolick,  Deynian,  Paff,  Sec.  This  citv  contains  some  in- 
teresting collections  ;  such  as  those  of  birds  of  Messrs.  Ray, 
Temminck,  &c.  I  had  here  an  opportunity  of  forming  an 
acquaintance  with  a  drug  merchant,  who  superintends,  on 
his  own  account,  a  chemical  laboratory,  wlierc  several  pro- 
ducts arc  fabricated  on  a  large  scale.  1  visited  his  manu- 
factory, where  T  saw  a  refinery  of  borax,  furnaces,  crystal- 
lizators,  and  other  apparatus.  I  examined  all  his  gla^s  ves- 
sels, and  every  thing  employed  on  a  large  scale  for  the  fa- 
brication of  corrosive  sublimate,  red  precipitate,  mercurius 
dulcis,  cinnabar,  sal-ammoniac,  spirits,  and  for  the  puri- 
fication of  oil  of  turpentine,  Sec.  The  same  merchant  has 
a.  manufactory  also  where  he  refines  camphor,  alum,  and 
carmine ;  but  I  must  observe  that  he  would  not  allow  me 
to  see  the  processes  he  employs  for  the  last  three.  In  re- 
gard to  every  thin^  else,  I  acquired,  notwithstanding  my 
short  visit,  a  good  idea  of  whatever  I  saw  :  the  form  of"  the 
subhmatory  vessels,  the  furnaces,  their  sand-baths;  nothing 
escaped  me. 

-    *'  I  made  a  sketch  of  an  alembic  accordinc^  to  the  mo- 
dern form,  which  seems  to  me  to  unite  many  advantages. 

I  have 
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I  have  substituted  for  the  spiral  tube  an  instrument  difficult 
to  be  constructed  and  repaired,  a  metal  cylinder,   as  this 
matter  appears  to  me  preferable  to  glass,   wood,   earthen 
ware,   Sec,  in  consequence  of  the  property  it  j)ossesses  of 
being  a  good  conductor  of  caloric.     This  reason  is  sufficient 
to  convince  me  that  the  cooling  of  the  litjuor  in  distillation 
will  be  effected  more  speedily.     I  have  not  settled  the  di- 
mensions which  ought  to  be  given  to  this  instrument :  this 
point  must  be  relati\  e  to  the  application  intended  to  be  niade 
of  it.     The  diameter  of  the  still  ought  always  to  exceed  the 
height,  Sec.     The  furnace  for  placing  it  on  ought  to  be 
constructed  according  to   the   principles  of  the  celebrated 
.Lavoisier.     A  large  quantity  of  liquid  may  be  distilled  in  a 
short  time,  and  with  little  fuel,  by  means  of  this  apparatus. 
**  Durino-  my  inst;  uctive  tour,   I  did  not  fiil  to  procure 
information  from  different  learned  men  and  booksellers,   in 
rc2:ard  to  the  domestic  oeconomy  of  the  Dutch ;  I  was  told 
bv^Messrs.  j^rugmans,  Van  Marum,    Sec,  that  there  were 
some  dissertations  on  this  subject  scattered  throughout  the 
transactions  of  learned  societies.  There  is,  however,  a  work 
entitled  La  Cuisln'wre  Hol/cifidni.'ic;  but,  as  you  supposed, 
it  is  of  as  little  value   as  those  of  our  country  distinguished 
by  similar  names :  I  shall  however  translate  the  most  useful 
parts  of  it,  to  enable  vou  to  judge  whether  the  processes  in 
It  are  worth  your  attention.     There  are  some  articles  in  it  so 
ridiculous,  that  they  will  excite  your  laughter.    The  Dutch, 
who  are  exceedingly  provident,  have  not  forgot  to  acconi- 
panvthe  fornmloefor  the  preparation  of  their  diifcrent  dishes 
with  medical  recipes;  so  that  their  alimentary  code  contains 
c\ery  thing  suited  to  people  both  in  a  state  of  health  and 
disease. 

'^  In  the  Dutch  domestic  ceconomy  there  area  multitude 
of  processes  for  preserving  legumes  ihrougliout  the  whole 
year:  there  are  three  for  prolonging  the  duration  of  French 
beans  without  sensibly  altering  their  colour:  the  first  Is,  to 
cut  the  pod  into  small  rhomboidal  portions  while  it  is  yet 
tender,  and  when  the  seeds  begin  to  assume  their  form. 
Wht;n  this  operation,  w  liich  is  performed  by  women,  each 
armed  w  ith  a  knife,  is  ended,  a  stratum  of  tlic  beans,  about 
an  inch  in  thickness,  is  placed  in  an  earthen  or  wooden  ves- 
sel. This  stratum  is  besprinkled  with  a  handl'ul  of  pounded 
muriate  of  soda;  other  strata  arc  added,  besprinkled  with 
muriate  of  soda  in  the  like  manner;  and  these  alternate 
layers  are  repeated  till  the  vessel  is  lilled  to  within  about  two 
inches  of  the  brim,  care  being  taken  that  the  last  stratum 
shall  be  mv;rlatc  of  "soda.     A  piece  of  board,  of  the  sii;c  of 
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the  diameter  of  the  vessel,  is  then  placed  over  the  whole, 
and  loaded  with  a  weight  sufficient  to  compress  it  strongly, 
and  the  vessel  is  deposited  in  a  cellar:  at  the  end  of  five  or 
six  days  the  surface  is  covered  with  a  certain  quantity  of 
water,  arising  from  the  solution  of  a  portion  of  the  salt  in 
the  juice  of  the  legume.  This  liquor  is  decanted;  after 
which  a  new  solution  of  the  same  salt  more  saturated  is 
added.  At  the  end  of  eight  davs,  the  operation  is  renewed 
with  the  same  precaution  ;  the  licjuor  thrown  aside  becomes 
acid  in  the  course  of  some  months,  which  announces  that 
the  greater  part  of  the  mucous  matter  of  the  fruit  has  been 
in  a  state  of  fermentation  ;  this  acid  taste  has  a  great  analogy 
to  that  of  the  oxalic  acid;  I  am  even  inclined  to  think  that 
the  latter  predominates,  and  perhaps  I  shall  have  an  oppor- 
tunitv  of  confirming  it.  After  a  similar  preparation  of  two 
months,  these  beans  mav  be  used  at  table :  before  they  are 
boiled,  they  arc  washed  in  water :  by  these  means  a  great 
part  of  the  saline  matter  with  which  thcv  are  impregnated, 
as  well  as  the  acid,  is  removed  :  when  boiled  they  retain  a 
slight  acidity,  which  gives  them  a  very  agreeable  taste. 

*'^  Another  method  of  preserving  French  beans  consists 
in  taking  them  nearly  in  the  state  of  tlie  preceding;  cutting 
them  onlv  in  two,  or  according  to  their  lenii;th ;  freeing  them 
from  their  filaments,  as  is  done  in  regard  to  the  former,  and 
boiling  them  for  a  quarter  of  an  hour  in  water:  they  are 
then  taken  off  and  sufi'ered  to  drain  on  a  table:  when  cold 
they  are  put  into  earthen-ware  pots,  in  alternate  strata,  with 
common  salt ;  the  vessel  is  covered  in  such  a  manner  as  to  bs 
hermetically  closed;  and  thev  are  deposited  in  a  cellar,  where 
they  are  left  untouched  till  the  time  of  their  being  used, 
which  is  in  winter:  thev  are  then  washed  and  boiled. 

''  A  third  process  for  preserving  these  bean<?  is,  to  take 
them  very  green  and  tender,  and  boil  them  in  water  for  some 
minutes,  after  which  they  are  hung  up  in  a  proper  place  to 
dry. 

"  Some  people,  to  preserve  to  French  beaus  their  green 
colour,  adopt  the  pernicious  practice  of  addinsz;  salt  to  them, 
and  maceratincc  them  for  some  time  in  a  copper  vessel :  they 
even  put  among  them  pieces  of  copper  coin.  The  same 
method  is  employed  in  the  preparation  of  cucumbers  :  in  re- 
gard to  the  latter,  some  boil  them  in  vinegar  strongly  satu- 
rated v\'ith  pepper;  others  only  pour  boiling  vinegar  over  the 
fruit  in  a  vessel;  some  also  suffer  them  to  macerate 
cold,  adding  the  common  spices,  tarragon,  elder  P.owers, 
onion?,  Sec. 

^'  I  l)ave  ob'^erved  that  cucumbers,  prepared  by  ebullition 
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in  vmegar,  have  the  most  agreeable  taste;  those  maccratci 
cold  always  retain  a  green  taste,  and  are  not  so  lender  as 
the  former. 

'^  Red  cabbages,  which  are  exceedingly  fine  in  this 
country,  and  particularly  in  Belgium,  are  prepared  in  the 
same  manner  as  the  while  cabbagos  arc  for  saner  kraut ;  they 
are  delicious  food,  and  preferable  to  the  real  choii  croute.  I 
think  it  needless  to  describe  the  process,  as  it  is  so  well 
known  in  France;  but  it  is  applied  here  to  red  cabbage,  and 
even  to  turnips,  as  is  practised  in  some  countries  of  Ger- 
many. 

^^  The  potatoes  here  arc  of  a  very  fine  kind,  and  will  keep 
throughout  the  whole  year;  we  c;it  them  even  in  the  spring 
time  and  summer,  yet  they  do  not  appear  to  have  lost  any 
part  of  their  quality:  instead  of  keeping  them  in  cellars 
during  that  ssason  when  the  frosts  are  to  be  apprehended, 
the  Dutch  spread  them  out  in  a  barn;  they  partly  become  so 
dry,  that  the  germ  cannot  be  developed.  To  boil  them, 
tliey  put  them  into  a  large  kettle,  taking  care  to  add  no 
more  water  than  is  sufiicient,  when  reduced  into  vapour,  to 
penetrate  each  tubercle,  aud  to  separate  the  farinaceous 
molcculae.  By  this  method  they  are  always  good.  Thi» 
practice,  as  you  have  proved  in  your  works,  has  a  great  In- 
tluenceon  their  quality. 

*'  The  Dutch  are  accustomed  to  preserve  the  root  of  the 
ginger,  and  the  calaviiis  aro/nafici/s;  in  this  state  they  are 
much  employed  as  a  tonic  ;  they  are  us^sd  in  particular  after 
"  dinner,  and  in  the  evening. 

"  To  prepare  them,  they  pick  and  clean  the  roots,  free 
them  from  the  rind,  and  cut  them  into  pieces  about  an  inch 
in  length  ;  thev  then  boil  water  in  a  bason,  throw  the  roots 
into  it  for  some  time,  in  order  lh:it  they  may  become  soft  and 
lose  !-"omc  of  their  acridity :  when  sufficiently  tender,  they 
are  carefully  taken  out  and  suffered  to  drain  on  a  sieve.  This 
operation  is  called  b/eacJihig:  a  syrup,  of  a  good  consistence, 
is  then  made  with  sugar,  in  which  the  roots  are  suffered  to 
macerate  for  twenty-four  hours;  next  day  the  whole  isplaced 
over  the  fire,  and  gejitly  boiled  till  the  roots  are  well  dilated, 
and  inipretrnated  with  ihe  saccharine  matter.  The  vessel  in 
wliicli  ih;s  operation  is  performed,  the  object  of  which  is  to 
render  them  very  tender,  ought  to  be  well  closed,  that  the 
evaporation  of  the  aqueous  hquid  may  be  effected  only  with 
difficulty:  the  whole  is  then  left  at  rest  for  twelve  hours, 
taking  the  vessel  from' the  fire  on  the  third  day.  The  syrup 
"is  thcTi  e<mcentrated,  and  brought  to  a  strong  consistence: 
the  preserve  is  afterwards  put  into  vcs.-cls  of  glass  or  of 
1  ♦  earthen 
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cr^rthen  ware  well  closed :  the  roots  must  be  covered  with 
svrup  only  to  the  depth  of  some  lines. 

**  Sonietimes  a  dry  consiatence  is  given  to  these  roots  ; 
for  this  purpose  they  are  immersed  in  sugar  atit  a  la  grandc 
plume^  leavmg  them  to  drain  and  to  dry  at  each  operation. 
if  it  be  required  to  have  them  candied  or  crystallized  in 
sugar,  they  are  left  in  syrup  of  very  white  sugar  boiled  to  a 
strong  consistence. 


XL.  On  the  Principles  of  Pinfip-Ifork,  illustrated  and  ap- 
plied in  the  Construction  of' a  new  Pump,  zvithoi/t  Friction, 
or  Loss  of  Time,  or  IVater,  in  iivrking  ;  hnmlly  proposed 
for  the  Service  of  the  British  Marine,  uith  the  Privilege 
of  Plis  Majestfs  Royal  Letters  Patent.  By  Benjamix 
Martin*. 

J-N  a  civilized  nation,  everv  person,  considered  as  a  member 
of  the  community,  is,  by  the  lirst  law  of  nature,  obliged  to 
exert  every  faculty  in  \\\i  pn^-er  towards  establishing,  sup- 
porting, and  preserving  the  public  good  ;  since  the  happiness 
of  individuals  must  result  from,  and  therefore  is  necessarily 
dependent  upon,  that  of  the  commonwealth.  And  when 
evcrv  thing  is  dulv  considered,  no  person  will  be  found  en- 
dued with  talent?  not  considerable  enough  to  render  them  of 
importance  to  tlie  public  some  wav  or  other. 

There  is  no  case  wherein  this  maxim  of  politics  is  more 
conspicuously  vcrTljed  than  in  that  of  sea-faring  men.  The 
marine  is  well  known  to  be  the  bulwark  of  every  common- 
wealth circumstanced  like  ours;  and  therefore  the  life  of 
every  man  in  that  respectable  and  nionieutous  bodv  must 
deserve  the  first  regard  of  the  higher  powers,  or  regency  of 
such  a  state. 

But  wheii  we  consider  their  mode  of  Hvino;,  as  it  were, 
founded  in  instabilitv,  and  liable  to  all  the  fortuitous  events 
that  the  four  elements  can  expose  them  to,  their  situation 
merits  all  the  care  of  government,  and  the  concurrent  asist- 
ance  of  every  person   in  the  communitv,   to  protect  them 

*Thls  article  is  copi-^d  from  fi  pamphlet  by  ihc  inc;enicus  Benjamia 
Martin,  \vi:h  which  we  were  favoured  bv  a  friinU.  As  the  pump  de- 
scribed in  it  possesses  great  merit,  and  many  advanr.Tees  over  anv  pump 
\vc  have  seen,  it  ^'iflht  to  be  generally  known  j  whkh  we  find  it  is  not, 
tUu'^gh  the  invention  was  published  in  1766.  The  s?me  kind  of  piston 
i?.  it  v.e  recollect  rijjht,  noticed  in  Desaouiiers's  Natural  P;-.iloscphv,  but 
only  api'I'.ed  to  one  w.rking  barrel;  one  grett  ndvantai^e  in  Mr.  Manjn's 
pump  arises  from  emplovin;^  twc— 'Ac  gzv:  an  en^ra\in^  of  this  pump 
iii  auf  last  Number,  Plate  V. 
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against  ihc  numberless  casualties  that  hourly  await  (hem, 
fluctuating  on  ihc  surface  of  the  ocean. 

Among  these  perils  by  sea,  we  n)ay  ju'=;tlv  reckon  a  leak- 
ing ship  the  most  dreadful  and  fatal  of  all  others  :  licre  not 
onlv  one  man  or  a  few  men  perish,  but  every  creature 
breathing  on  board  the  sinking  ship,  the  brave  commander 
u'ith  the  meanest  of  the  crew,  are  equally  devoted  to  de- 
struction by  such  an  irresistible  catastrophe:  if  a  ship 
strike  against  a  rock,  and  is  wrecked,  some  hves  may  be 
saved  bv  Hoatinjr  planks  and  rio-Rinp; :  if  the  magazine  takes 
fire,  death  comes  instantaneous,  and  kills,  perhaps,  ui  the 
most  gentle  manner:  but,  in  the  desperate  case  of  a  leaking 
ship,  how  slowly  does  the  awful  n)onarch  advance,  arrayed 
in  all  the  terrors  possible  !  How  are  all  their  united  forces 
giicceseively  applied,  and  as  constantly  defeated  by  the  un- 
abating  torrent,  which  rushing  in,  and  gradually  overpower- 
ing them,  plunges  them  at  last  into  the  bottomless  deep! 

Now,  as  in  suchamclanclioly  situation  all  their  hope  and 
expectation  of  Ivjlp  and  safc;ty  must  be  placed  in  the  pump, 
of  what  prodigious  estimation  and  consequence  does  such  a 
coasidcration  render  that  machine  !  and  how  much  must  it 
import  every  conmiander  of  a  ship  (to  whom  the  lives  of  his 
men  arc  commiited)  to  take  the  utmost  care  that  the  ship 
be  supplied  with  such  pumps  as  will  best  provide  against 
and  ward  off  those  impending  dangers  !  By  any  negligence 
in  this  respect,  he  may  become  guilty  of  destroying  his 
own  life,  the  lives  of  his  men,  and  of  the  ruin  and  misery  of 
many  families.  It  is  therefore  his  duty  to  see  that  his  ship 
be  furnished  with  the  best  pump  that  can  be  procured  for 
evacuating  the  hold  of  the  water  thatmav  at  any  time  get  in, 
with  thele;■^t  force  and  in  the  shortest  time. 

licre,  then,  a  question  of  the  most  serious  concern  will 
naturally  o9er  itself  for  di.-cussion  ;  \\z.  whether  that  hy- 
draulic machine,  called  a  chain-pump,  now  used  in  ships, 
be  as  proper  and  effectual  a  construction  to  evacuate  the  ship 
as  that  of  a  real  pump ;  I  say  a  rial  pump,  because  the  chain- 
pump  is  not  such, — and^  prop;  rly  speaking,  it  is  no  pump 
at  all. 

Now,  bv  considering;  the  true  nature  of  a  pump,  T  appre- 
hend, it  will  appear  that  its  structure  is  the  best  adapted  to 
answer  the  above  purpose  of  any  machine  whatsoever,  be- 
cause it  will  raise  just  as  much  water  whose  weight  is  equal 
to  the  force  of  the  men  employed;  and  to  pretend  to  any 
thing  more  would  be  absurd. 

1  ht;re  speak  of  the  just  or  genuine   construction  of  a 
pump,   su'jh  as  it  ought  to  be  j  and  not  such  as  are  in  com- 
mon 
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mon  use,  for  they  are  faulty  in  many  respects,  particularly 
the  two  following  :  1 .  They  have,  in  general,  a  great  deal  of 
friction,  to  overcome  which  a  part  of  the  given  force  must 
be  applied.  2.  One  half  of  the  time  employed  in  vvorking 
them  is  lost :  and  since  every  moment  of  time  is  precious  in 
a  ship  that  has  sprung  a  leak,  it  is  evident  a  common  pump 
is  by  no  means  to  be  depended  upon  in  any  such  pressing 
exigence.  These  are  two  c-scntial  defects  of  structure;  I 
pass  over  all  circumstantial  ones  that  render  their  application 
on  ship-board  every  way  improper. 

The  eftect  of  a  pump  is,  with  a  given  force,  to  raise  the 
greatest  quantity  of  water  to  a  given  height,  in  the  shortest 
time.  From  this  definition  it  follows,  that  every  pump,  or 
hydraulic  machine,  which  has  any  friction,  or  loses  any 
water  in  its  operation,  must,  in  its  own  nature,  be  unfit  for 
all  naval  purposes.  And  that  one  or  the  other  of  these  deficien- 
cies is  inseparable  from  the  structure  of  a  chain-pump,  must 
be  evident  to  every  intelligent  person  j  for,  if  the  pallets 
touch  the  pipe,  there  will  be  friction;  and  if  they  do  not, 
there  will  be  loss  of  water,  wiiich  is  the  same  thing  as  loss  of 
time.  Therefore  it  is  manifest  a  ciiain-pump  cannot  be 
used  in  a  ship  without  hazarding  the  loss  of  the  ship,  the 
cargo,  and  the  lives  of  all  his  majesty's  subjects  on  board 
the  same. 

It  will  be  in  vain  to  allege  any  thing  in  favour  of  a 
machine  which  is  in  its  own  nature  bad,  and  of  dangerous 
consequence  to  be  used ;  to  sav  the  lower  part  of  the  pipe  is 
so  fitted  to  the  pallets  that  the  w  atcr  raised  cannot  there  run 
out  and  be  lost,  is  to  confess  t  friction;  for  no  person  who 
understands  the  force  and  eftect  of  the  pressure  of  the  atmo- 
sphere, will  pretend  that  anv  pump  or  engine  whatever  can 
he  made  water-tight,  w  ithout.  friction  to  a  degree  superior 
to  Uie  pressure  of  the  air;  since  by  the  pressure  of  the  air 
the  water  endeavours  to  descend  between  the  piston  and  the 
barrel,  which  can  onlv  be  prevented  by  the  close  application 
of  some  springv  substance  about  t!ie  piston,  as  cloth,  leather, 
Sec,  producing  the  friction  above  mentioned. 

The  chain-pump  is  not  only  subject  to  the  friction  of  the 
piston  and  water-pipe,  but  to  much  m.ore  besides,  arising 
from  the  two  wheels  and  axles  in  each:  from  the  common 
principles  and  experiments  of  mechanics,  it  appears  that  near 
4  third  part  of  the  power  is  lost  in  most  mechanical  machines, 
as  being  emploved  to  overcome  friction  unavoidable  in  their 
structure  ;  and  this  impediment  we  shall  in  vain  attempt  to 
remove  by  friction  wheels  in  the  chain-pump,   whoie  con- 
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struttion  is   necessarily  too  clumsy  aiul  coarse  to  admit  o^ 
any  benefit  from  such  nice  applications. 

I  take  no  notice  here  of  the  small  power  (or  pwrcbase,  as 
it  is  called)  tliat  the.  manner  (jf  working  this  pumj)  allows  of; 
nor  the  great  disadv'anl;uj;e  of  apjjlving  the  power  in  a  circu- 
lar motion  ;  with  niany  other  things  that  one  would  think  no 
judicious  n>tchanic  could  ever  appear  an  advocate  for.  And  . 
therefore  it  must  be  presumed  the  chain-pump  could  never 
have  continued  so  long  in  use,  but  because  otherpumps,  not 
subject  to  the  san)e  imperfections  andinconvcnicneies,liavc 
not,  as  yet,  been  olfered,  though  many  have  been  conti-ived 
and  proposed  in  lieu  thereof. 

'Ihe  ill  success  of  others,  however,  has  not  deterred  me 
from  spt'cidaticnis  of  this  kind.  1  thought,  if  ])umps  cou'(} 
not  be  made  without  friction  and  loss  of  water  or  time  in 
working  theui,  it  should  seem  as  if  nature  itself  had  been  in 
this  case  wanting  in  its  usual  perfection.  But  as  no  such 
thought  could  be  admitted,  it  was  clear  to  me  tb.at  the  most 
perfect  method  of  constructing  pumps  had  not  vet  been 
inadc  public.  As  1  knew  it  was  a  matter  of  the  last  conse- 
(luence,  I  applied  myself  to  consider  which  wav  water  miuht 
be  raised  without  friction  or  loss  of  time;  and  with  little 
reflection,  it  appeared  that  nothing  was  wanting  but  a  right 
Application  of  tiie  several  parts  concerned  in  the  structure  of 
a  pump,  to  make  it  answer  all  the  purposes  which  could  be 
expected  from  the  ]M-inciples  of  hydrostatics,  hvdranlics,- 
and  mechjuiics,  all  united  together. 

Tliat  the  public  may  have  no  doubt  of  this,  I  liave  for 
their  satisfaction  given  a  summary  of  all  those  principles  (as 
far  as  pump-work  recjuires),  and  illustrated  the  same  in  a 
varietv  of  copjjer-plate  figures  :  every  position  or  principle* 
here  advanced  the  reader  mav  tind  demonstrated  in  mv  Phi- 
ki.wpiiia  Britmiuico,  and  Phj/siof-JMaf/irffia/lca/-  In.^lUutcs. 
These  principles  1  have  here  i)ut  together  in  one  view,  as  I 
know  of  nothing  more  wantiiit!;  in  our  langoaoe,  to  assist 
the  niind  iu  forming  a  riuht  iuduinent  of  the  nalure  and  due 
4-onstruction  ot  a  pump.  And  I  must  further  observe  to 
t!\e  reader,  that  whoever  may  think  iit  to  criticize  upon  the 
pump  here  oflered  to  ti;e  public,  unless  he  is  known  to  uu- 
dcrstantl  ihe^e  principles,  his  judgment,  objections,  or  cen- 
sure, ought  to  pass  for  nothing. 

liov.ever,  it  would,  after  all,  be  triflinsx  with  the  public  to 
l.dk  to  tliem  about  a  pump  in  th.cory  onlv.  I  knew  so  well 
ihe  nature  of  the  con.-^truction  which  the  theory  directed  to, 
that  ,1  made  no  deuuu  about  pultini""  it  iato  execution  at 

large  j 
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large;  and  when  T  had  finished  it,  I  found  it  answer  all  mv 
expectation,  and,  indeed,  beyond  what  the  common  theorv" 
of  pump-work  required. 

For,  as  the  theory  has  hitherto  considered  a  pump  consist- 
ing only  of  a  single  barrel  and  piston  upon  the  sucking  pipe, 
it  supposes  that  no  water  rises  into  the  barrel  but  while  the 
piston  is  ascending;  which  is  true  in  all  common  or  sinjjle 
pump?  :  but  in  a  double  pump,  or  that  here  proposed  with 
two  barrels  upon  one  pipe,  the  case  is  otherwise;  for  the 
water  not  onlv  rises  u  hile  the  piston  rises,  but  continues  to 
do  so  even  after  the  piston  begins  to  descend  ;  and  therefore 
we  soon  found  the  pump  delivered  more  water  than  was  ex- 
pected from  calculation. 

To  account  fur  this  hydraulic  paradox,  it  must  be  consi- 
dered, that  as  this  pump  has  i)oih  its  large  pistons  workiuf^ 
{alternately  ascendin":  and  descending)  at  the  same  tinie^ 
there  must  be  produced  a  constantlv  rising  column  of 
water  in  the  pipe,  v.  hose  velocity  through  a  bore  of  five 
inches  to  supply  the  barrels  of  twelve  inches  diameter  each, 
must  be  so  great,  that  it  cannot  be  checked  or  stopped  at 
once,  or  upon  the  first  descent  of  the  piston,  and  therefore 
a  surplus  of  water  must  be  j)ioduced,  as  we  found  there  ac- 
ually  was,  by  the  experiment. 

This  is  therefore  an  argument  which  alone  proves  the 
superior  perfection  of  this  construction  of  a  pump,  as  such 
an  effect  can  never  be  produced  in  any  other. 

How  deservedly  this  pump  may  be  considered  as  without 
friction,  will  appear  from  its  own  nature,  and  from  experi- 
ments that  have  been  made  upon  it.  With  respect  to  the 
nature  and  construction  of  the  piston,  it  is  evident  that  no 
friction  can  arise  from  thence;  for,  v-hile  anv  bodv  is  in  a 
fluid,  it  is  affected  by  a  pressure  every  way  equallv,  and  is 
therefore  in  the  same  condition  as  if  it  was  not  acted  upon 
by  the  fluid  at  all ;  that  is,  it  will  be  absolutely  free  to  move. 
Now  this  is  the  case  of  the  leathern  pistons  in  this  pump  ; 
they  touch  not  the  surface  of  the  barrels,  but  produce  their 
effect  bv  a  motion  of  the  several  parts  in  water  onlv,  and 
therefore  entirelv  preclude  ev(n  the  very  possibility  of  fric- 
tion from  that  quarter. 

The  only  source  of  friction,  then,  nmst  be  in  the  axle, 
arising  from  the  pressure  of  the  lever,  pistons,  etc.  But 
ho\'.'  very  small  and  inconsiderable  this  is  will  be  evident 
from  two  experiments  made  on  a  pump  at  large,  viz.  the 
height  sixteen  feet,  the  diameter  of  the  piston  twelve  inches, 
and  the  length  of  the  stroke  nine  inches. 

P  2  Exper'imertt 
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Exptrhnciii  I. 

Tlie  double  lever  (of  iron)  and  both  its  pistons  weighed 
!7Slb.  :  and  less  than  one  pound  weight  laid  upon  the  end  of 
the  lever  or  handle,  made  it  descend  directly  ;  whieh  plainly 
shou s  tlie  friction  ari/nig  from  tlie  pressure  of  '200lb.  is  nc^l 
more  than  equal  lo  one  single  pound  weight  ;  a  suflieient 
proof  of  the  great  simplicity  and  pcrtection  of  the  structure 
of  this  pump. 

E-vpir'nnoii  II. 

After  this,  tlie  axle  was  laid  upon  the  surface  of  perpen- 
dicular moving  bars  of  twelve  inches  in  length,  whieh  were 
tantamount  to  friction  wheels  of  two  feet  diameter  j  and  it 
was  found  that  much  about  tlie  same  weight,  viz.  nearly  one 
pound,  was  then  also  necessary  to  make  the  end  of  the  lever 
preponderate.  Whence  it  appears,  that  the  friction  of  the 
axle  niav  be  entirely  negkcted,  or,  being  so  very  small,  may- 
be esteemed  as  nothing. 

This  fact  was  al>o  further  verified  by  the  men  who  worked 
the  pump  ;  for  thev  all  imanimously  declared,  that  they 
found  not  the  least  diflerence  whether  they  worked  witli  the 
iViction  bsv^,  or  without  them.  These  are  all  convincing 
proofs,  that  the  constnn  tion  of  this  pump  is  not  liable  to 
the  common  objection  of  Iriction. 

As  to  the  other  imperfections  of  ])ump-work,  viz.  loss  of 
time,  and  which  i>  unavoidable  in  common  pumps,  it  is  as 
evident,  that  it  can  have  no  place  here,  as  being  inconsistent 
with  the  verv  construction  of  the  pump  ;  for,  since  one  pis- 
ton or  the  other  is  aUvavs  ascending,  the  water  (conducted 
in  one  pipe)  nuist  be  aUvavs  risina;;  therefore  no  time  can  be 
lost. 

Neither  will  the  construction  of  this  pump  admit  of  anv 
water  being  lost  in  working  it;  for  it  is  self-evident,  that  it 
has  such  a  structure  of  the  pistons  and  valves,  as  necessarily 
renders  them  not  only  water-tiglrt  but  air-tight  likewise  ; 
and  con.-cqucntlv  no  water  is  necessary,  and  no  time  lost,  in 
fetch.ing  this  pump,  as  is  the  case  with  all  others  of  the 
common  construction. 

Lon2;  after  this  pump  was  erected,  and  its  effects  pubhclv 
fthown^it  was  objected  by  some,  that  the  invention  \\a3  not 
new;  for  it  c<ndd  be  proved  that,  years  before,  pumps  had 
feeen  made  with  tv\o  barrels  upon  one  pipe;  and  also  that 
leather  J\ad  been  applied  toajii^ton  for  raisintr  water  without 
friction  Ijcforc  now.  To  all  this  I  answer,  1.  That  I  had 
never  heard  of  anv  such  construction  of  two  barrels  upon 
one  pipe,  \\hcn  tni.idc  mine.     il.  That  upon  inquiry,  I  find 

no 
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no  such  application  of  the  barrels  lo  the  pipe  iti  theni,  as 
appears  in  mine,  where  the  course  of  the  water  from  the 
pipe  is  directly  into  each  barrel;  but  in  them  it  is  very 
oblique,  and  the  force  of  the  water  must  be  greatly  broken. 
3.  None  of  these  double-barrelled  pumps  have  pistons,  like 
those  in  mine,  without  fri-ction.  4.  The  leathern  piston 
above  mentioned  was  applied  to  a  single  pump,  and  not  in 
a  double  one,  as  in  mine.  5.  This  leather  piston  was  of  a 
diderent  form  from  mine,  and  admitted  of  but  a  very  short 
stroke.  6.  Not  onl\'  tlic  construction,  or  application  of  the 
parts  of  this  pump  is  very  different  from  that  of  all  others, 
and  their  essential  defects  thereby  removed ;  but  it  i?  at- 
tended with  many  cuxumstantial  advantages  which  cannot 
iail  of  recommending  it  to  all  who  ha\e  occasion  for  a  ma- 
chine to  raise  uater. 

The  great  velocity  and  force  with  which  the  water  rises  in 
the  pipe,  carries  up  evcrv  thing  that  lies  in  the  way,  aslicavy 
pieces  of  iron,  Sec.;  therefore  it  is  plain  it  can  be  no  wavs 
liable  to  be  choked  as  other  pumps  are  too  often,  as  is  wA\ 
known  by  fatal  experience. 

One  thing  here  is  (jf  too  great  Importance  not  to  be 
mentioned,  viz.  that  whereas  in  common  pumps  a  ilssureor 
crack  in  the  water-pipe,  bv  which  the  air  can  get  in,  stops 
the  operation  of  the  pump  entirely ;  in  this  pump,  if  the 
lissure  be  not  very  larffe,  the  water  will  continue  to  rise,  ar, 
we  have  experienced  bv  making  a  hole  in  tlie  said  waier- 
pipe  1 -fourth  of  an  inch  wide.  An  efleet,  I  believe,  never 
before  iieard  of  in  pump-work. 

The  structure  of  this  pump  is  so  very  simple  that  it  can- 
not be  often  out  of  order ;  and  when  it  is,  it  mav  be  rectilied 
in  averv  short  time,  without  any  uilHculty  or  trouble. 

And  a  peculiar  advantage  in  this  pump  is,  that  uhile  one 
piston  is  mending,  the  other  mav  be  kept  working;  and  how 
great  a  succour  and  relief  this  must  afford  to  the  dejected 
mariners  in  a  leaking  ship,  tjiey  best  can  tell  whose  lives 
have  been  deeply  endangered  by  an  unavoidable  cessation  of 
the  operation  of  the  pmiip. 

This  pump  may  be  made  of  any  size,  and  constructed 
ivith  an  air-vessel,  as  in  the  commim  stream  engine  for 
putting  out  fire;  may  be  wrouoht  with  men,  water,  wind, 
horses,  &c.  for  all  the  purposes  of  raising  water  to  supplv 
rescrvoirs,  cxtincuish  fires,  water  gardens,  e\'acaale  pondr. 
Sec. 

[To  be  continued.] 
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XLI.  Experiments  to  a^certn'm  ivhether  there  exists  any 
ylfjinity  betwixt  Carbon  and  Claij^  Lima  and  Silex,  se^ 
p'arately  or  as  Compnvnds  7/nifed  luiih  the  Oxide  of  Iron 
forming  Iron  Ores  and  Iron  Stones.  By  David  Mushet^ 
Jjsq.  of  the  Colder  Iron-lVorks. 

[Continued  from  p.  14.1.] 

^d,   Calcareous  Ironstone. 

o 

^-^F  this  diss  tkerc  were  subjected  to  experiment  two  va- 
rieties-: one  in  the  state  of  b.md,  or  regular  str.iium  ;  the 
other  in  the  state  of  calx  :  the  former  containing  abont 
25  per  ceiil.  of  iron,  the  latter  42. 

The  first  variety  of  calcareous  ironstone  is  found  abont 
two  inches  in  thickness,  and  is  inclosed  in  a  regular  stratum 
of  shelly  limestone,  mentioned  in  last  communication.  The 
fracture  of  this  stone  is  smooth  and  dense,  exhibiting  a 
great  number  of  calcareous  lines  which  describe  the  exterior 
lineaments  of  muscle  shells.  It  roasts  to  a  very  line  purple 
colour,  and  displays  every  appearance  of  a  rich  ironstone. 
The  calcareous  lines,  however,  soon  attract  moisture,  swell, 
and  burst  the  ironstone,  first  into  masses  shaped  like  mus- 
cle j  but  soon  after  an  entire  decomposition  takes  place,  and 
the  ore  passes  into  the  state  of  a  fine  powder,  assuming  a 
deeper  shade  as  it  falls. 

This  band  or  stratum  is  the  companion  of  coal  metals  ; 
and  wherever  found  indicates  the  existence  of  coal  with  an 
aln)ost  unerring  certainty.  Itsenveloppe  by  burning  forms 
good  lime,  which  has  in  some  cases  been  deemed  to  make 
excellent  mortar.  The  two  substances,  though  not  homo- 
geneous, yet  adhere  so  strictly  together  that  they  cannot  be 
separated  distinctly  till  after  burning. 

The  extent  of  this  measure  or  stratum  is  50  general,  that 
in  almost  every  coal  iield  it  njav  be  met  v.  ith  ;  and  there  is 
no  iron- work  in  Scotland  but  the  same  iron>tone  is  found 
modified  in  some  shape  or  other. 

Exp.  I.  400  grains  of  raw  ironstone  was  fused  per  se. 
The  result  was  a  very  black  shining  glass,  in  which  there 
were  found  no  traces  of  metal. 

Exp.  II.  400  grains  of  ironstone, 

13-', of  carbon,  or  l-30th. 

There  resulted  fron)  the  lusion  of  this  mixture  a  shining 
black  glass,  porous  upon  the  surface  and  round  the  edges. 
Below  was  found  a  fine  shaped  gobule  of  iron,  weighing 
Q  irrains  :  equal  to  t^l  per  cent.  , 

Exp. 
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Exp.  III.  400  grains  of  calcareous  ironstone, 
20 ofcv^rbon,  or  1 -20th. 

The  fusion  of  this  mixture  aflbrded  a  glass  equally  black, 
but  more  shining  than  the  last.  A  crystallized  button  of 
.steel  was  obtained  which  \veighed  29  grains,  and  equal  to 
7.r  per  cent. 

Exp.  IV.   400  grains  of  ironstone, 

27  of  carbon,  of  1-1 5th  nearly. 

The  result  as  to  glass  was  very  similar  to  No.  III.  The 
metallic  button  was  coloured,  and  still  more  elegantly  ervs- 
tallizcd.  Its  weight  was  found  to  be  3  7  grains,  or  {)V  per  cent. 

Exp.  \.  400  grains  of  ironstone, 

40  of  charcoal,  or  1-lOth. 

The  result  was  a  triangular-shaped  button  of  cn.ide  iron, 
which  weighed  ()5  grains  :  equal  to  17  per  cent. 

Exp.  VI.  400  grains  of  ironstone, 

b5^:r of  carbon,  or  l-7th  nearlv. 

The  chief  part  of  this  mixture  was  reduced  to  glass,  and 
detached  globules  of  iron,  which  could  not  be  collected  with 
any  degree  of  accurscy.  A  portion  of  the  mixture,  very 
magnetic,  was  found  upon  the  surface  of  the  glass.  The 
glass  itself  was  of  that  pure  flintv  nature  which  alwavs  in- 
dicates a  saturation  of  coalv  matter  in  the  mixture. 

Exp.  \TI.  400  grains  of  ironstone, 

SO  — —   of  carbon,  or  l-5th. 

The  sanir>  circumstances  were  produced  in  this  as  in  the 
former  experiment.  A  portion  of  very  line  glass  was  formed, 
more  transparent  than  in  No.  VI.  The  quantity  of  globules 
appeared  greater,  though  equally  diffused.  A  much  (greater 
portion  of  the  mixture  remair.ed  unfused,  and  which  seemed 
to  increase  in  proportion  as  the  charcoal  is  augmented. 

Recapitulation  of  experiments  with  lirst  variety  of  calca- 
reous ironstones  :  quantity  of  matter  400  grrains. 


Exp.  T. 
[I. 

in. 

IV 

Per  fe; 

l-30th 

l-20th 

1-Ijth 

1-I0;h 

l-7th 

l-9th 

i  no  metal 
of  carbon 
ditto 
ditto 
ditto 
ditto 
ditto 

obtained, 
yielded  of  u 

ictal  9  2.rs. 
29  " 

68 

per  cent. 
or    2]- 

or  9t 
or  17 

V 

V[. 
VII. 

imperfect, 
ditto. 

Experiments  made  with  the  same  calcareous  ironstone  in  a 
roasted  sta'e.  after  having  ascertained  that  in  torrefying; 
It  lost  of  water  and  carbonic  acid  42  per  cent. 

Exp.  I.   -too  grains  of  roasted  ironstone, 

13-V of  carbon,  or  l-30th, 

P  4  Thi^ 
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Th;s  mixture  wai  easily  rcJuccd,  and  a  ptrRct  rc-ult  ob- 
tained. A  smooth,  stained,  shniintr  metallic  spherule  was 
obtained  weighing  1  7  grains  :  equal  to  4|  per  cent. 

The  g:la.ss,  as  is  usual  in  the  early  staces  of  separation, 
was  very  black  and  dense,  and  its  upper  surface  was  covered 
with  enamel  of  purple  o.\idc. 

J^xp.  Ift  400  grains  of  roasted  calcareous  ironstone, 
20  of  carbon,  or  l-'iOth. 

The  fusion  of  this  compound  afforded  a  handsome  shaped 
]?utton  of  metal  which  weighed  30  grains;  equal  to  7-\  per 
cent.  The  glass  was  ncarlv  the  sime  as  obtained  in  last 
experiment.  The  oxide  enamel  was  more  shining,  and  not 
so  deeply  incrusted. 

Bxp.  III.  400  grains  of  roasted  calcareous  ironstone, 
27  of  carbon,  or  l-15th. 

The  glass  obtained  in  this  fusion  was  in  thin  fragments, 
possessed  of  a  dull  amber  sliade.  A  smjooth- skinned  me- 
tallic button  was  obtained  which  weighed  60  grains,  or  15 
per  cent. 

Exp.  IV.  400  grains  of  roa.Ued  calcareous  ironstone, 
40  of  carbon,  or  1-lOth. 

There  resulted  from  the  fusion  of  this  compound  an  ele- 
gant crystallized  button  of  cast  steel,  the  surface  of  which 
was  covered  with  a  variety  of  prismatic  coUvars. 

The  weight  of  the  regulus  was  found  to  be  llG  grains; 
equal  to  28  per  cent. 

The  glass  had  received  a  very  perfect  impression  from  the 
button  of  steel,  and  contained  in  concave  lines  an  exact 
copy  of  the  crystallization. 

Exp.  V.  400  grains  of  roasted  ironstone, 
53+ of  carbon,  orl-7th. 

The  result  of  this  experiment  was  a  perfect  fusion,  ac- 
companied by  a  very  fine  button  of  crystallized  cast  steel. 
Upon  the  upper  surface  there  were  several  circular  spots  of 
a  bright  silvery  colour,  marked  with  the  most  minute,  yet 
perfect,  lines  of  crvslallization.  This  rer-ult  was  found  to 
weigh  14(1  grains;  eoual  to  3oV  per  cent. 

Exp.  Vi.  400  grams  of  roasted  calcareous  ironstone, 
&<)   of  carbon,  or  l-5th. 

This  compound  was  exposed  to  iGo*^  of  Wcdgewood. 
When  cold  I  found  the  following  result : 

A  considerable  portion  of  the  mixture  was  found  upon 
the  surface  of  a  pure  tlintv  glass.  This  was  interspersed 
with  a  number  of  globules  of  cast  iron  beautifully  carbu- 
rated.  One  solid  mass  was  found  of  the  quality  of  white 
cast  ironj  wiiichj  with  the  globules;,  amounted  to  130  grains ; 

being 
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being  equal  to  324-  per  cent.  This  is  4  per  cent,  less  thaa 
in  No.  V,  and  is  no  doubt  occasioned  by  part  of  the  com- 
pound forming  an  infusible  residuum  at  the  temperature  at 
which  the  mass  entered  into  fusion. 


Recapitulation  of  experiments  made  with  roasted  calcareoUg 
ironstone,  first  variety.  j.  ^^^^^ 

JSxp,  I.  l-30th  of  carbon  yielded  of  metal  1 7  grs.  or    4\ 


II. 

i-20th 

ditto 

III. 

1-1 3th 

ditto 

IV. 

1-loth 

ditto 

V. 

l-7th 

ditto 

VI. 

l-5th 

ditto 

30 

or    7i 

60 

or  15 

116 

or  28 

146 

or  36^ 

130 

or  32|. 

It  would  appear  to  result  from  these  experiments,  that 
when  a  large  portion  of  carbonaceous  matter  is  used,  there 
results  an  imperfection  in  the  reduction,  which,  though 
neither  of  the  same  magnitude  nor  importance  as  was  ex- 
perienced in  the  argillaceous  compounded  ore,  or  with  that 
compounded  of  siliceous  matter,  yet  is  equally  extensive 
with  the  deliciency  remarked  in  the  argillaceous  ironstone 
treated  of  in  the  last  communication.  The  metallic  produce 
in  the  case  of  the  argillaceous  ironstone  appears  to  be  re- 
tarded by  a  quantity  of  the  iron  still  remaining  in  the  state 
of  glass  of  iron,  over  which  the  carbonaceous  matter  does 
not  seem  to  act  during  the  short  period  of  reduction  with 
full  effect.. 

In  the  case  of  the  calcareous  ironstone,  the  want  of  com- 
plete reduction,  or  the  deficiency  of  the  metallic  product, 
arises  from  a  very  different  cause.  "The  glasses  are  found 
perfect,  containing  little  or  no  iron ;  but  a  portion  of  the 
compound  is  formed,  by  means  of  the  agency  of  the  calca- 
reous earth,  into  a  dull  magnetic  carburet  of  iron,  which  re- 
sists the  highest  heat  of  the  furnace. 

If  this  reasoning  upon  facts  that  seem  sufficiently  esta- 
blished by  experiment  be  coiTect,  then  the  present  calca- 
reous ore  either  contains  too  much  lime  or  too  small  a  pro- 
portion of  iron  to  make  a  perfect  reduction  without  the  ad- 
dition of  another  earth.  To  prove  this  the  following  expe- 
riments were  made: 

Exp.  I.  This  was  No.  VI,  with  raw  calcareous  ironstone, 
Repeated  in  the  following  manner : 
200  grains  of  ironstone, 
28^  — —  of  carbon,  or  l-7th  nearly, 
50    -. of  sand,  very  pure. 

This  mixture  was  completely  reduced  without  an  atom  pf 

any 
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any  matter  wliatcvcr  being  found  within  the  crucible  when 
cold.  A  pure  flinty  glass  was  obtained,  and  cov^cred  the 
metallic  result,  which  was  found  of  the  quality  of  cast  s-tccl. 
Its  weight,  including  two  small  globules,  was  42  graius ; 
equal  to  21  per  cent.;  and  4  per  cent,  more  than  was  ob- 
tained in  Kxperimcnt  No.  V,  with  1-lOth  of  carbon. 

Exp.  II.  200  grains  of  raw  ironstone, 

28    of  carbon,  or  nearly  l-7th, 

50   of  Sturbridgc  clay. 

Tlie  result  of  this  fusion  was  an  irregular  shaped  button 
of  iron  weighing  S3  grains,  or  17c  P^i"  ("cnt.  No  part  of 
the  mixture  remained  unfuscd.  The  glass  was  of  a  black 
colour  and  very  dense,  with  every  appearance  of  containing 
a  portion  of  iron. 

It  would  appear  to  result  from  this  and  the  former  expe- 
riment, that  a  mixture  of  l-lth  of  sand  is  of  mere  service 
in  reviving  the  metal  of  calcareous  ironstones  than  an  equal 
weight  of  clav. 

The  second  variety  of  calcareous  ironstone  operated  upon 
is  found  in  the  shape  of  oval  balls  weighing  about  7  pounds 
each.  The  external  colour  is  rusty  yellow.  The  fracture 
is  splinty,  of  a  grayish  white  colour  and  porcelain  appear- 
ance. 

JLxp.  I.  400  grains  of  raw  ironstone  yielded  a  very  pon- 
derous glass,  dense,  and  free  from  honeycombs  through- 
out, and  without  any  symptoms  of  revived  mcul. 

Exp.  II.  400  grains  of  raw  ironstone, 

13^ of  carbon,  or  l-30th. 

The  fusion  of  this  rrvxture  formed  a  glass  nearly  the  same 
as  in  No.  1.  In  the  middle  of  this  glass  I  found  a  perfect 
jrlobule  of  iron  which  weighed  4  grains  ;  equal  to  1  per 
cent.  The  surface  of  the  glass  was  deeply  enamelled  with 
oxide,  and  the  fracture  of  a  dazzling  metallic  lustre. 

]:]xp.  III.  400  grains  of  raw  irons^tone, 

20^^ of  carbon,  or  l-20lh. 

From  tho  fusion  of  this  J  obtained  a  very  line  spherule  of 
iron  which  weighed  2.5  grains,  and  equal  to  Q\-  per  cent. 

Exp.  IV.  400  grains  of  raw  ironstone, 

40  f>f  carbon,  or  1-lOth. 

This  mixture  when  fused  viclded  a  bcautifid  smooth 
button  of  njctal  weighing  08  grains  ;  ccjual  in  point  of 
product  to  17  por  cent.  The  glass  was  still  black  and 
shinino- :  the  fracture  in  point  of  lustre  resembled  the  polish 
e)f  a  hiiiiilv  linislud  razor-blade. 

Exp.  V.  400  grains  of  raw  ironstone, 

57    of  carbon^  or  1-7'h. 

A  mctaU^t 
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A  metallic  button  resulted  from  the  fusion  of  this  mix- 
ture weighing  112  grains;  equal  to  2S  per  cent. 

The  surface  of  the  glass  was  covered  with  an  enamel  of  a 
pearly  white  colour :  the  fracture  however  was  still  black 
and  shining,  and  in  thin  fraf^inents  very  opake. 

Exp,  VI,  400  grains  of  raw  ironstone, 

80  of  carbon,  or  i-5th. 

There  resulted  from  the  fusion  of  this  mixture  a  lar2;e 
button  of  white  fractured  cast  iron  weiirb.ing  -  162  grs. 
About  bO  globules  mixed  with  a  small  portion  of 

untaken  up  charcoal        -         _         _         _  3 


163 

Equal  to  41i  per  cent.  

The  glass  obtained  was  of  a  fou!  brownish  rustv  colour; 
but  the  quantity  did  not  exceed  t:0  grains,  and  was  attached 
to  the  sides  of  the  crucible  only. 

Exp.  \TI.  400  grains  of  raw  ironstone, 

100  of  carbon,  or  1-lth. 

The  result  of  this  was  precisely  the  same  as  last.  The 
quantity  of  iron  41J-  per  cent.  Tlie  glass  the  same  in  quan- 
tity and  in  colour.  Eight  grains  of  charcoal  remained  un- 
taken up. 

Recapitulations  of  exnerimcnts  made  with  the  second 
variety  of  calcareous  ironstone. 

Exp.  I.  fusion  per  se,  yielded  no  metal.  percent. 

II.    l-30th  of  carbon  yielded    4  grs.  of  iron,  or    1 

25  ditto,      or    6^^- 

6S         ditto,      or  17 

112  ditto,      or  28 

I6j  ditto,      or 41.1- 

16.1         ditto,      or  41-1- 

The  specific  gravity  of  these  three  varieties  of  iron-toncj 

was  as  follows : 

Arrrillaceous  ironstone     -  -  2'934 

Calcareous,  first  variety  -  3-124 

Ditto,  second  variety       -  -  3*550 

f'lo  be  cont'rue.l.l 


III. 

l-20lh 

ditto 

IV. 

1-1 0th 

ditto 

V. 

l-7th 

ditto 

vr. 

l-5th 

ditto 

^T[. 

l-4th 

ditto 

XLIT.  Com. 
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XLII.    Comljariion  of  the   Ccr-Pock  uiih  the  SiDall-Par, 
By  Dr.  Tiiohn  ion. 

[Continued  from  p.  15^.] 

INkither  is  the  cow-pock  attended  with  sore  throat  or 
diurrhoia.  Its  entrance  into  the  system  mav  be  marked  by  a 
k'vcr  ot"  one  or  t\so  davs'  continuance;  but  tliis  should  ex- 
cite no  akirni,  as  there  is  iio  dancer  from  it,  and  shortly  the 
whole  constitutional  afl'ection  w  ill  have  subsided.  In  the 
:'mail-pox  there  is  often  a  ^etondarif  fever  more  to  be  apprc- 
licndcd  than  the  first.  When  the  fond  parent  had  hoped  that 
the  danger  was  over;  when  the  eyes  begin  to  open ;  the  awell- 
ini!;  of  the  limbs  to  subside,  dawning  reason  to  return,  and 
food  be  craved  after, — expectation  fancies  that  her  doubting 
fears  have  ceased  for  ever; — soon  the  deceitful  calm  is  only 
the  prelude  to  a  more  direful  scene  :  the  ma'.ter  formed  in 
the  first  fever,  or  elfort  of  Nature,  is  again  taken  up  into  th^ 
frame,  and,  with  weakened  powers,  assailed  in  every  part  by 
the  circulated  poison,  unable  fiinhcr  to  resist,  she  vields  at 
last  to  the  renewed  attack  of  her  most  powerful  euemy. 

From  exten.Vive  experience,  it  vinj/  now  he  pronounced, 
that  none  die  of  the  cou-poch,  cither  taken  iiaturaUy  or 
from  inoculation. 

The  cow-pock  never  kills,  the  natural  and  inoculated  small- 
pox not  uifrequcnfh/. — If  the  whole  merit  of  the  cause  of 
vaccine  inoculation  depended  on  this  single  point,  it  might 
rest  secure  as  the  greatest  discovery  ever  made.  The  cow- 
pock  never  destroys  life! — Glorious  tidings ! — 1  fappy  annun- 
ciation ! — I  who  have  lost  by  variolous  inoculation  niv  first- 
born child;  a  bov  who,  not  alone  in  his  parent's  eye,  but 
to  all  V.  ho  knew  him,  promised  the  fulfilment  of  every  wish, 
have  a  justrigiit  to  exult  in  the  present  fortunate  discovery 
of  Dr.  .Tenner.  How  was  his  lovely  form  defaced,  and  what 
were  his  suflcrings,  before  death  snatched  him  to  an  earlv 
tomb,  has  been  drawn  by  nie  with  a  trembling  hand,  \\hen 
I  wrote  my  detail  of  the  symptoms  and  account  of  ihe  ra- 
vages of  liie  small-pox! — So  faithhil  is  th.e  portrait,  that  T 
have  often  witnessed  tears,  to  flow  in  abundance  when  this 
history  has  been  read  h\  others,  as  bringing  to  recollection 
many  a  similar  distressing  scene  exhibited  by  some  lavourife 
child,  or  bv  some  friend's  or  relation's  child. — My  tears 
arc  now  wiped  away,  afid  may  their.>  be  also,  by  the  plcasing^ 
viewoi  the  present  ameliorated  condition  of  humanity  f 

The  cow-pock  never  disfigures  the  countenance. 

To  all  who  have' the  retined  sentiment  of  ta,-tc,  and  con- 
temn ate 
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template  the  human  form  as  the  master-piece  of  creative 
power,  and  acknowledge  that  female  charms  arc  dcstineJ 
bv  the  Ai.MiGHTV  as  the  2est  of  otherwise  a  vapid  exist- 
ence, must  grant  every  praise  to  the  Jenncrian  dUcoveryy 
which  is  never  know  n  to  distigure  (as  docs  often  the  natural 
and  inocuhited  small-pox)  "  the  human  face  divluc." — Al- 
though external  appearances  are  not  of  themselves  solely  to 
be  desired ;  I  ask,  where  is  the  parent  who  does  not  wish 
for  her  daughters  to  possess  a  pure  unblemished  heart  in  au 
elegant  and  pleasing  person? — For  often,  at  the  vcrv  firet 
glance,  the  soul  takes  fire,  and  soon  after  joins  in  holy  baivJs 
of  wedlock  the  two  sexes  destined  by  Puovidence  to  make 
each  other  happy.  But,  when  the  features  are  all  chanffcd, 
the  nose  drawn  inward,  a  s])cck  perhaps  in  both  eyes,  and 
horrid  scams  pervade  the  pallid  cheek — the  mind  of  sensiiii- 
lity  revolts  at  the  ruins  of  fair  nature,  and  marriage  is  pre- 
vented, unless  for  the  sake  of  sordid  pelf! — I  shall  here  beg 
leave  to  make  a  quotation  from  Dr.  Beddoes's  "  Hijs^eia'^." 
.**  V/hat  impression,"  savs  this  sagacious  writer,  "  do  not 
a  sallow  unwholesome  complexion,  scnms  from  the  small- 
pox,  scrophulous  scars,  and  those  marks  which  debauchery 
is  apt  to  stamp  upon  the  face,  make  upon  the  spectator?  Is 
he  not  in  general  disposed  to  turn  away  in  disgust  from 
these  appearances?  or,  if  politeness  forbid  him  to  give  way 
to  his  feelings,  do  they  not  rise  to  a  greater  height  for  being 
suppressed  ?  And  in  what  manner  does  tlie  mind  of  thoie 
w  ho  perceive  themselves  to  be  objects  of  aversion  react  ? — 
Instead  of  going  for  an  answer  to  the  theory,  which  ex- 
plains how  our  habits  arc  formed,  I  shall  brino-  one  of  the 
most  sagacious  of  self-observers  to  spc.ak  for  himself.  The 
late  professor,  J.  George  Busch,  wliose  memory  the  citv  of 
llamburgli  is  at  this  nmment  employed  in  honourins:,  tells  of 
-his  having  had  the  synall-pnx  at  nine  years  old;  and,  though 
they  were  attended  with  no  imminent  danger,  they  left  him 
Ladly  marked.  '  I  was  afterwards  informed,'  savs  tliis 
philosopher,  *  that  previously  to  this  affliction  I  had  a 
comely  appearance.  For  myself,  I  had  never  attended  to 
the  point!  But  one  thing  I  know  well.  After  this  time,  I 
perceived  that  those  who  visited  my  parents  universally 
withheld  from  me  that  kindness  of  attention,  which  with 
a  child  is  the  lirst  motive  to  render  himself  atrreeable,  though 

*  ■'  Hygtia,  Gv  A  Sfrhs  of  F.s.-ms  on  the  M.-nrts  of  i-t-vvidhig  kaialual  Si  k- 
linr<  ,  a>ul  ficvuicicre  Mortal Ix.  on  a  Plan  cniirtly  jopuhir,  bv  Tlioii>cs 
Bcililoo,  M.  D."  A  work  admirably  conceived,  and  hktly  to  be  pro- 
di.'cdv?  of  th«;great<.^i  benefit  lo  the-  human  net. 

4  ^ 
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they  showed  it  to  iny  well-looking  brothers  and  sisters  ;  aU 
the  j)ranks  that  I,  poor  pock-pif/cd  b(»v,  to  whose  teet  no 
dancin<;-n»astcr  had  given  the  v\-^]n  position,  or  drawn  the 
liead  tioni  between  llic  shoulders,  phived  in  my  vi- 
vacity, might  indeed  have  been  periormed  with  an  ill 
grace. 

*'  *  This  too,  I  should  observe,  was  the  period  when  the 
chief"  ait  oi'  education  consisted  in  hard  words  and  blows. 
On  me  reproaches  raincll  from  all  quarters.  When  my 
parents,  who  alone  treated  me  with  any  degree  of  sense, 
carried  nic  to  Haarburg ;  mv  grantlmother  and  i-.  brisk  grand- 
aunt  so  mdltrcdicd  poor  (jeorge,  that  mv  father  and  mother 
wereexireniely  unwilling  I  should  repeat  the  visit.  In  my 
grandfather's  favour  I  stood  all  the  higher,  for  he  was  stock- 
blind  j  so  could  not  judge  of  me  by  my  exterior.' — From 
his  subsequent  history — particularly  from  the  hypochon- 
driacal complaint  into  which  he  afterwards  fell — it  should 
seem  that  this  man,  wise  and  useful  as  he  proved,  never 
entirely  recovered  of  the  wound  indicted  on  his  tender  mind." 
What  then  can  be  hoped  where  fewer  resources  exist,  and 
fewer  favourable  circumstances  concur  in  riper  years? 

Tkc  coir-pock  never  deprives  any  one  of  sight. 

There  scarce  needs  a  couiment  on  the  advantage  of  the 
LOic-pock  over  the  sniall-po.v^  as  here  stated.  The  blessing 
of  vision,  so  often  destroyed  by  asniall-pox  piistnlp  settling 
on  the  eve,  is  but  too  obvious  to  be  much  insisted  on.  llov* 
feehn^ly  does  Milton  deplore  this  loss  ! 


Thus  with  the  year 
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Day,  or  the  sweet  approach  oF  ev'n  or  morn. 

Or  sight  of  vernal  bioum,    or  summer's  rose. 

Or  i^dcks  or  herds,  or  hum m  face  divine  ; 

]>iit  cloud  instead,  and  cvtr-duringdark, 

S'-irrcAvids  me,— from  the  cheerful  v/ays  of  men 

Cut  oft", — and  for  the  book  of  knowledge  i'.iir 

P'Cscnted  with  an  uuivertc;!  blank 

Of  nature's  woiks,  to  mc  expving'd  and  razd, 

And  u  jhdoni  at  one  entrance  quite  shut  out. 

The  cuir-pock  is  so  mild  a  disease  as  rarebj  to  preiint 
the  patiriit  from  pursuing,  his  daily  avocation. 

'i'his  i^  an  advantage  over  the  small-pox  particularly  to 
be  considered  with  regard  to  the  armv  and  navy. 

Dr.  Marshall  reported  to  the  committee  of  the  house  of 
commons,  that  he,  assisted  by  Dr.  .John  Walker,  con;- 
menctd»  ui  July  1 SOO,  vaccination  on  board  of  his  ntajesty's 
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sbip  thcEndymion,  eleven  of  whose  crew  were  iuoculated, 
and  went  through  the  vaccine  disease  without  any  remission 
of  their  ordinary  duty,  or  any  deprivation  of  their  usual  al- 
lowance of  wine  or  provisions.     He  also  inoculated  such 
soldiers  of  the  garrison  of  Gibraltar  as    had   not  had  the. 
sniall-pox :  the  plague,  at  this  time,  prevented  the  garrison 
from  receiving  tlie  usual  supplies  of  fresh  provisions  from 
Barbaryjand  Spain  was  shut  against  them  by  the  war:  their 
food,  inconsequence,  was   principallv  salt  provisions   sent 
from  England,  and  they  generally  indulged  in  drinking  ne\Y 
wine:  this  diet,  added  to  the  excesses  which  soldiers  usu- 
ally commit,  put  the  cow-pock  to  a  severe  trial,  especialiv 
when  it  is  further  considered  that  thev,  whilst  under  ino- 
culation, performed  their  ordinary  regmiental  duties;  and 
so  far  was  the  cow-pock   from  preventing  their  doing  this, 
that  not  a  single  case  occurred  where   any  application  was 
requisite  to  the  inoculated  part,  though  the  heat  of  the  at- 
jiiosphere  was   frequently  upwards   of  ninety   de<rrees;  in 
corroboration  of  which  the  surgeon-major's  certificate  was 
produced.     At  Minorca  the  same  success  attended  the  ino- 
culatior»,  where  it  was  also  geuerallv  introduced  amonost 
the  inhabitants ;  and  their  medical  men  were  instructed  in 
the  practice:  such  seamen  also  on  board  of  the  British  fleet, 
under  the  command  of  admiral  lord  Keith,  as  had  not  had 
the  small-pox  v;ere  inoculated   with   the  cow-pock.      At 
Malta,    its    practice   \\^&   also   generally   introduced    both 
among  the  troops  and  inhabitants;  and  an  hospital,  called 
the  Juuierian  In.Uhnt'ion^  was  established  bv  the  governor, 
for  the  inoculation  of  the  poor.     In  this  island  the  ravaires 
of  the  small-pox  had  alwavs  been  dreadful ;.  and  some  of  the 
men  of  \\  ar  then  in  the  harbour  had  the  small-pox  on  boarci, 
and  had  burled  several  men  :  this  apprehension  was  also  en- 
tertained by  the  admiral,  and  the  late  general  sir  Ralph  Aber- 
crombie,  who  each  issued  general  orders  for  the  inoculation 
of  such  seamen   and  soldiers,  under  their  respective  com- 
mands, as  had  not  had  the  small-pox.     A  certificate,  con- 
firmine  the   above   facts,  was  delivered    in,  siirned  by  sir 
Alexander  Ball,  governor  of  Malta.     In  Sicily,   th,e  small- 
pox had  been,  if  possible,  still  more  fatal  than  in  Malta; 
tor  the  computation  of  deaths,  occasioned  bv  it  in  the  year 
preceding  his  arrival,  exceeded  eiir/it  tkuusarid  ii^  the  citv  of 
Palermo  alone  :  the  introduction  of  the  coA-pock  was  there- 
fore received  with  enihiisia^ni ,  and  an  hosrnial,  sinular  to 
tliat  at  Malta,   was  immediatelv  established  by  his  Sicilian 
Majesty  ;  and  aUliough  the  small-pox,  soon  alter  his  arrival 
iii  the  city,  a^ain  appeared,  it  v/a'?  immediately  stopped  by 
.i  vaeeine 
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vaccine  inoculation,  which  was  also  extended  through  the 
whole  island.  The  benefits  received  at  Palermo  from  the 
cow-pock  excited  a  great  wish  for  its  practice  in  Naples, 
where  the  small-pf)X  has  always  been  considered  as  very 
i'aul.  An  hospital  was  also  there  established  by  his  Ma- 
jesty, and  the  practice  of  vaccine  inoculation  was  speedily 
adopted  throuiihom  the  whole  kingdom  ;  his  Majesty  hav- 
ing commanded  that  children  to  be  inoculated,  attended  by 
surgeons  to  be  instructed  in  the  practice,  should  be  sent 
from  each  province  to  the  hospital  at  Naples,  to  carry  both 
the  knowledge  of  the  disease,  and  the  practice  of  it,  into 
their  respective  provinces.  On  his  leaving  Naples  the  wit- 
ness received  very  honourable  testunonials  from  his  Sicilian 
Majesty,  which  were  produced.  He  also  extended  his  prac- 
tice to  other  parts  of  Europe,  to  Rome,  Leghorn,  and  Ge- 
noa ;  and  in  every  instance  where  tried  he  found  it  resist 
the  infection  of  the  small -pox.  He  never  heard  that  any 
such  mode  of  inoculation  had  been  practised  or  known  in 
those  countries  before ;  and,  as  an  example  of  the  disbelief 
entertained  by  the  medical  men  of  Naples,  he  related  a  trial 
which  they  instituted  soon  after  his  arrival  there,  and  with- 
out his  knowledge,  at  the  Foundling  Hospital ;  where  thev 
first  inoculated  with  the  cow-pox  a  considerable  number  of 
children ;  and,  after  they  had  passed  tlirough  the  disease,  e.r- 
posed  them  to  all  possiile  modes  of  infection  of  the  sinall- 
pox,  loth  by  inocidatian  and  bij  making  them  sleep  in  the 
led  u  ifh  people  infected  uith  the  small-pox.  This  trial, 
which  had  excited  the  attention  of  the  whole  city,  com- 
pletely established  the  reputation  of  the  cow-pox  ;  and  they 
ajipointed  a  deputation  to  hiin  publicly  to  express  their  con- 
viction of  its  efficacy. 

Public  Testijnoniei. 

<'  General  Mcmor.  i'oudroyant,  Alalta,  Dec.  o,  1800. 

'^  The  small-pox  having  made  its  appearance  on  board 

the  Alexander,  and  other  ships  in  the  fleet,  the  commander 

in  chief  thinks  it  necessary  to  refer  the  respective  captains 

to  the  general  memorandums  of  the  19th  October  last,  and 

to  recommend  immediate  application  to  Dr.  Marshall  and 

Dr.  Walker,  whose  safe  and  excellent  mode  of  treatment 

has  been  experienced  on  board  the   Foudroyant,  and  other 

ships,  in  preventing  the  dreadful  effects  so  often  attending 

'   the  small-pox,  which  may  now  so  easily  be  avoided  without 

danger  or  inconvenience. 

*■'  By  command  of  the  vlce-adiniral, 
(Signed)       "  \A'illiam  Young." 
"  To  the  re.'ipcct'ive  captains,  &'c." 

"  These 
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'•  These  are  to  certify  that  Drs.  Marshall  and  Walker 
have  adnunistereJ  the  vaccine  iuoculaiion  to  such  of  the 
crews  of  all  his  majesty's  ships  under  my  command  at 
Gibraltar,  Minorca,  Malta,  the  Port  of  Marmorice,  and 
on  the  coast  ()f  Egypt,  as  had  the  opportunity  and  were  de- 
sirous of  submitting  to  the  operaiiou  :  that  these  tremlemen 
have  manifested  the  greatest  assiduity  for  the  extension  of 
the  practice,  bestowed  the  most  unwearied  attention  to  its 
successful  application,  and  have,  according  ti)  the  informa- 
tion I  have  received  from  all  quarters,  exhibited  it  with 
perfect  success. 

"  Given  under  my  hand,  on  board  his  majesty's  ship  the 
Foudroyant,  in  the  Bay  of  Aboukir,  29th  March  ISOl. 

"  Keith." 

**  Camp,  four  miles  from  AUxandria,  April  11,  iFor, 

*^  This  is  to  certify,  that  Drs.  Marshall  and  Walker  at- 
tended at  the  hospital  at  Malta  for  the  purpose  of  inocu- 
lating the  respective  regiments  of  the  expedition  to  Ecvpt, 
according  to  the  general  orders  of  the  late  commander  in 
chief  Sir  Ralph  Abercrombie,  at  which  time  the  small-pox 
had  got  into  the  fleet,  and  was  very  fatal. 

"  Dr.  Walker  accompanied  the  expedition,  with  the  ap- 
probation of  the  commander  in  chief,  to  Eorypt,  and  intro- 
duced the  new  practice  into  the  armv  in  general,  which  was 
found  eftectual  in  arresting  the  ravages  of  the  small -pox  ; 
those  soldiers  escaping  it  who  submitted  to  this  operation, 
and  doing  their  duty  as  usual,  a  hile  a  few  who  neglected 
the  opportunity  were  laid  up. 

"  \Vc  now  experience  his  services  in  anotlier  way,  he 
having  consented  to  be  associated  with  the  sury;eon  of  the 
brigade  of  seamen  on  shore  ;  and  from  Sir  Sydney  Smith 
finding  it  necessary  to  have  the  attendance  of  the  suro;eon 
at  a  distance  from  the  camp,  the  medical  care  of  the  whole 
lirigadc  falls  upon  him. 

'*  Major-general  Hutchinson  feels  a  sincere  pleasure  in 
recommending  Drs.  Marshall  and  Walker  (for  their  inde- 
fatigable zeal  in  the  service)  to  his  roval  highness  the  duke 
of  York,  who  ever  takes  so  lively  an  interest  in  whatever 
renders  the  situation  of  the  soldier  comfoilable. 

"  J.  Hely  Hutchinson,  Major-General." 

As  there  is  no  loss  of  laloiir,  so  the  expense  of  the  cow- 
pock  is  only  inoculation,  which  is  usually  performed  gratis. 

The  small-pox  is  a  serious  evil.  What  with  preparation, 
v.)!..  20.  Xe.  79.  Dec.  1S04.  O  before 
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before  inoculation,  inoculation,  and  the  treatment  often  re- 
(juircd  during,  and  always  after,  tiic  disease,  with  the  abso- 
lute necessity  of  King  hy,  it  is  an  expense  that  the  gene- 
rality of  mankind  arc  vmahle  aiid  very  oftcii  unwilling  to 
support. 

The  cou-pock  does  not  a/bnit  the  obstacles  to  a  general 
inoculation  which  the  small-pox  does. 

The  obstacles  to  a  general  inoculation  of  the  small-pox  are 
such  as  in  all  probability  to  prevent  a  phm  of  this  kind  from 
ever  being  carried  into  execution. 

1st,   The  prejudices  of  the  loner  orders  of  mardiind. 

The  cold  calculator  may  estimate  the  advantasies  of  ino- 
culation to  society,  and  calculate  the  comparative  inimher 
oi  deaths  from  the  natural  small-pox  and  artificial  disease; 
but  yet,  as  he  must  allow  that  some  die  under  inoculation, 
the  fond  mother  naturally  \^  ill  thus  argue  within  herself: 
— "  Can  1  bring  my  mind  to  consent  to  what  may  bereave 
me  of  mv  dear  child  ? — If  he  were  to  die,  how  shall  I  forgive, 
myself? — Am  1  sure  that  I  am  not  atui<ripa;ing  an  evil  that 
may  never  arrive? — Where  is  my  right  to  do  this? — Is  he 
certain  to  catch  the  small-pox? — And  were  this  to  happen, 
and  he  were,  alas  !  to  be  taken  from  me  at  a  later  period,  I 
shall  then,  reiving  on  Providence,  have  nothing  to  reproach 
mvsclf  with." 

In  vain  will  the  philosopher  oppose  to  these  natural  sug- 
gestions of  the  weak  mind, 

1.  That  were  the  child  to  die  under  inoculation,  the  mo- 
ther has  truly  nothing  to  upbraid  herself  with,  having  only 
done  her  duty. 

'J.  And  had  not  the  Almightv  designed  inoculation  to  be 
pt^rformcd,  it  would  not  be  endowed  with  the  extraordinary 
virtue  it  possesses  of  preventing  the  small-pox,  and  have  a 
nature  infinitely  milder  than  the  other. 

The  more  ii>;norant  the  person,  the  n»orc  stubborn  against 
the  conviction  of  reason;  and,  as  Hudibras  says, 

"  She  w!io's  persuaded  'gainst  her  will 
Is  of  the  same  opinion  still." 

So  here,  no  force  of  argument  will  be  able  to  bring  over  the 
unwilling,  and  words  are  only  lost  in  the  attempt;  and  a  large 
cla^s  of  mankind  will  be  alaays  found  adverse  to  inocula- 
liou,  the  possibility  of  death  arising  to  the  person  inocu- 
lated, bfing  the  stumbling-block  against  its  universal  ac- 
cention. 

2dly, 
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Sdly,  The  chances  that  infants  at  the  breast  have  of  dying; 
early  age  being  found  most  unfavourable  to  the  insertion 
of'  the  small-pox. 

A  fact  which  soon  drew  the  attention  of  many  eminent  me- 
dical writers,  who  endeavoured  to  account  for  this  circum- 
stance.    Thus  Dr.  Percival : 

"  I.  The  number  of  diseases  to  which  infants  are  liable^ 
render  them  unfit  subjects  for  inoculation.     Hippocrates, 
two   thousand  years  ago,  remarked,  cetatibus  morbosissimi 
sunt  juniores.     And  wtien  we  consider  the  great  and  sud- 
den changes,  both  external  and  internal,  which  they  undergo 
at  birth  ;  the  lax»ty  and  wonderful  delicacy  of  their  frame  ; 
and  their  extreme  irritability,  perhaps  depending  upon  it; 
the  copiousness  of  glandular  secretions,  with  the  difficulty 
of  preserving  that  equilibrium,   the  least  deviation  from 
which  aifects  them  ;  it  is  matter  of  real  astonishment  that 
life  itself  can  be  supported  under  a  series  of  such  apparentlv 
unfavourable  circumstances.  Scarcely  hath  the  little  stranger 
been  ushered  into  the  world  but  he  discovers  signs  of  in- 
disposition, by  his  restlessness,  anxiety,  crying,  and  vo- 
miting;  by  the  swelling  of  his  belly,  and  sometimes  by 
convuL.lons.     Ttiese  symptoms  arise  from  the  load  of  me- 
conium with  which  the  stomach  and  bowels  are  oppressed, 
and  generally  cease  when  those  organs  have  been  gently  eva- 
cuated. The  jaundice  next  succeeds,  and  is  sometimes  com- 
plicated with  a  very  acrimonious  state  of  the  fluids,  as  appears 
by  the  eruption  of  little  red  pustules,  with  whicli  the  skin  is 
every  where  loaded.     The  thrush,  w-atery  gripes,  and  con- 
vulsions, observe  no  regular  order  of  time,  but  attack  most 
infants,   either  singly  or  collectively,  according  as  they  are 
more  or  less  obnoxious  to  the  causes  which  produce,  them. 
The  quick  growth  of  children  in  the  first  period  after  birth, 
,  is  likewise  a  source  of  numerous  ailments;  notwithstanding 
the  provisions  which  nature  hath  made  to  guard  against  the 
inconveniences  resulting  from  it,  by  the  laxity  of  the  glan- 
dular system.     And  as  most  of  these  causes  continue  to 
exert  their  influence  after  birth,  though  in  a  less  degree, 
the  increment  of  the  young  animal  proceeds  apace,  and  re- 
dundances are  formed,  which  in  a  healthy  state  are  carried 
off"  by  one  or  other  of  the  glandular  excretions.     But  a  de- 
ficiency or  excess  in  any  of  these,  necessarily  produces  dis- 
eases.    And  in  such  feeble,  delicate,  and  irritable  subjects, 
the  equilibrium  cannot  long  be  preserved.     If  ihey  are  de- 
fective, all  the  complaints  which  arise  from  plenitude  ensue; 
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the  child  grows  feverish,  dull,  and  comatose  ;  his  stomach 
is  disordered  ;  his  bowels  arc  oppressed  with  wind;  and  if 
his  belly  be  constipated,  he  ialls  into  convulsions.  On  the 
other  hand,  if  thcv  are  excessive,  a  dlarrhcra  is  produced  ; 
aphihce  and  severe  gripes  succeed  ;  and  the  violent  irritation 
seldom  fails  to  occasion  epileptic  fUs.  From  this  short  view 
of  the  first  period  of  infancy,  I  think  it  must  appear  evi- 
dent that  inoculation  is  ill  adapted  to  that  tender  season  of 
life.  Nature,  feeble  and  irritable  as  she  then  is,  can  scarcely 
titruggle  \\\x\\  the  diseases  to  which  she  is  ordinarily  ex- 
posed. It  is  therefore  equally  cruel  and  unjust  to  add  to 
the  number  with  which  she  is  already  oppressed.  For  it 
is  demonstrable  from  the  bills  of  mortality  that  two-thirds 
of  all  who  are  born,  live  not  to  be  two  years  old ;  and  I 
think  it  is  more  than  probable,  that  a  considerable  propor- 
tion of  these  die  under  the  age  of  six  weeks. 

The  fears  and  anxiety  of  the  mother,  excited  at  a 
time  when  her  strength  hath  been  exhausted  by  the  palrts 
of  labour,  and  when  every  uneasy  impression  should  be 
cautiously  avoided,  cannot  tail  to  injure  her  milk.  And 
this  is  a  powerful  objection  to  the  earlv  inoculation  of  in- 
fants. If  a  hired  nurse  b<:  employed,  In  r  milk  may  disagree 
with  the  child;  she  may  fall  into  some  disease  during  the 
time  of  inoculation,  may  be  guilty  of  excess  in  eating  or 
drinking,  or  may  be  under  the  influence  of  violent  passions; 
each  of  which  w  ill  as;2;ravatc  the  symptoms  and  increase  the 
danger  of  the  artilieial  distemper  under  which  the  infant 
has  to  labour. 

"  Ft  hath  been  observed  by  a  verv  able  and  experienced 
practitioner,  that  young  children  have  usually  a  larger 
share  of  pustules  from  inoculation  than  those  who  are  a 
little  further  advanced  in  life;  and  that,  from  this  circum- 
stance, so  many  have  died  as  to  discourage  the  practice 
of  ingrafting  the  small-pox  on  such  delicate  subjects.  This 
fact  is  not  easy  to  be  explained.  Whether  the  greater  irri- 
tability of  infonts  subjects  them  to  be  more  aflected  with  the 
\ ariolous  /n'tasma  than  children  of  two  or  three  vears  old  ; 
or  whether  the  larger  eruption,  to  which  they  are  liable,  be 
owing  to  the  proportionably  greater  quantity  of  their  fluids^ 
I  will  not  presume  to  determine.  J]oth  causes  may  possi- 
bly conspire  to  produce  this  eflect ;  the  former,  by  exciting 
a  quicker  and  increased  contraction  of  the  lieart  and  vascu- 
lar system  ;  the  latter,  bv  alVording  a  moie  copious  pahdiini 
for  the  variolous  ferment.  By  the  ^ame  principles  we  may 
perhaps  account  for  the  greater  \irulenee  of  several  other 
1  _  eruption.-; 
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eruptions  in  infancv  than  in  the  more  advanced  stages  of 
life. 

"  A  considerable  nuniher  of  those  who  die  of  the 
natural  disease,  before  the  expulsion  of  the  variolous  erup- 
tion, are  infants,  or  very  young  children.  This  does  not 
^rise,  as  Dr.  Kirkpatrick  supposes,  from  the  extreme  weak- 
ness of  the  liv  li/ce  of  infants  ;  for  the  contraction  of  their 
hearts  is  proportionably  stronger  than  in  adults,  as  the  quick- 
ness of  their  growth  evinces  j  but  from  the  high  degree  of 
irritability  with  \\h'.ch  their  nervous  svstem  is  endued. 
Hence  the  convulsive  paroxvsiKS  which  often  precede  the 
appearance  of  the  pustides,  and  which,  thouoh  regarded  by 
Sydenham  as  no  unfavourable  signs,  are  alwavs  alarming, 
and,  when  they  happen  to  very  young  infants,  are' frequently 
fatal. 

'^  If  the  number  of  pustules  be  so  great  in  the  month 
or  throat  as  to  obstruct  suction,  the  disease, in  all  probabilitv, 
u  ill  prove  fatal.  Even  a  few  pocks  in  those  parts  are  highlv 
troublesome  and  dangerous  to  infant*;  for,  besides  the  pain 
and  restlessness  which  they  produce,  they  often  terminate 
in  ill-conditioned  ulcers.  Under  such'  circumstances  the 
mute  wailinjis,  or  shrieks,  of  an  infant  occasion  equal  em- 
barrassment and  distress. 

"  Those  wh',)  are  atfecttd  with  cutaneous  diseases 
have  been  generally  re^iarded  as  unfavourable  subjects  of 
inoculation.  Infancy,  therefore,  which  is  seldom  unat- 
tended with  eruptions  on  the  skin,  must  be  an  improper 
period  for  receiving  the  small-pox  by  ingraftment. 

"  The  thickness  of  the  teguments  of  infants,  which 
arises  from  the  quantity  of  fluids  interposed  between  their 
tibres,  by  which  the  skin  is  renden:d  soft  and  cedematous 
to  the  touch,  and  their  perspiriiisr  less  than  cluldren  who 
are  capable  of  nsint;;  exercise,  are  further  objections  to  very 
early  inoculation. 

"  But  the  most  forcible  argoimcnt  against  this  prac- 
tice is  deduced  from  the  ill  success  which  hath  attended 
infant  inoculatioii  in  general.  For  it  appears  bv  l)r,  Jurin's 
account  of  the  progress  of  inoculation  in  Great  Britain  from 
17-1  to  1726,  antl  by  Dr.  Scheuchzcr's  continuation  of  it 
to  1728,  that  of  liftv-eioht  cliildren  under  two  years  old 
who  received  the  smalF-pox  by  ingraftment.  ii.v  died; 
whereas  of  two  hundred  and  twenty-one,  inoculated  between 
the  ages  of  two  and  five,  onlv  three  died." 

"  It  is  too  commtMi  an  opinion,"  says  that  able  writer 
Dr.  Underwood,  in  his  Treatise  on  the  Diseases  of  Children, 

O3  '  "  th.1t 


2i6  Continuation  of  the  Covparlson  of  thn 

"'  that  a  very  young  infant,  sucking  at  the  breast,  is  the  fit- 
test subject  tor  inoculation ;  and  medical  people  have  some 
difficulty  in  persuading  parents  to  the  coiitrarv.  Children 
are  tiien  said  to  be  clear  from  humours,  their  blood  mild 
and  balsamic,  their  food  innocent,  and  thev  are  free  from 
ail  violent  passions  of  the  mind.  But  all  these  advantages 
may  be  counterbalanced  bv  the  delicacv  of  their  frame, 
their  disposition  to  spasm,  and  their  inability  to  struggle 
nith  a  severe  attack  of  the  disease,  if  it  sliould  chance  to 
fall  to  their  share.  And  such,  indeed,  are  the  facts  :  infants 
may  have  the  small -pox  verv  lightly,  whether  taken  natu- 
rally or  from  inoculation,  though  in  both  there  are  a  few 
instances  of  their  expiring  in  a  fit  at  the  time  of  the  erup- 
tion ;  but  they  seldom  get  through  the  disease  if  they  are 
full,  or  it  prove  of  the  confluent  or  malignant  kind.  And 
tills  furni&hes  a  peculiar  objection  to  inoculating  infants  at 
the  breast,  which  arises  from  their  necessarilv  Iving  so  much 
on  the  4rm  of  the  mother  or  the  wet-nurse,  especially  in 
the  night ;  the  heat  exposing  them  to  a  nmch  more  copious 
eruption  than  children  who  are  weaned.  This  I  have  seen 
clearly  exemplified  in  the  instance  of  a  child  whose  mother 
could  suckle  onlv  with  the  riaht  breast;  the  consequence 
was,  that  the  leftside  of  the  child  was  perfectlv  loaded  with 
the  eruption,  (though  the  pock  was  of  the  distinct  kind,) 
whilst  the  other  had  only  a  moderate  sprinkling.  The 
child,  however,  sunk  under  the  secondarv  fever  at  the  end 
of  five  or  six  weeks,  thoufrh  turned  of  two  vears  old;  the 
rmhj  child  I  have  know  n  to  die  of  inoculation  at  so  advanced 
an  age.  A  similar  instance  is  related  by  Mr.  Moss;  who 
not  being  able  to  prevail  on  a  young  woman,  whom  he  had 
inoculated,  to  keep  her  feet  (which  were  very  cold)  out  of 
the  warm  ashes  of  a  hearth  fire,  at  the  time  of  the  eruption, 
thcv  were,  in  consequence,  so  loaded  with  it,  as  to  appear 
one  continued  blister ;  though  the  disease  was  very  distinct, 
and  went  on  ver\'  favourably  in  other  parts. 

"  I  am  aware,"  he  adds,  "  that  many  children  arc  inocu- 
lated very  young,  and  even  in  the  month,  and  generally  with 
very  good  success;  but  the  frequency  of  this  practice,  among 
eminent  surgeons,  is  owing  to  the  urgent  solicitation  of 
parents,  and  their  fear  of  contagion.  I  cannot  therefore 
avoid  saying,  that  however  few  may  die  under  inoculation, 
under  any  circumstances,  the  fact  is,  that  the  far  greater 
proportion  that  I  happen  to  iiave  had  an  account  of,  is 
amongst  infants  under  six  nionths  old.  A  remarkable  proof 
of  this  disproportion  appeared  lately  under  a  general  inocu- 
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lation  at  Luton,  during  the  progress  of  a  malignant  small- 
pox, which  carried  off  one-halt  of  those  who  w  ere  attacked 
by  it  in  the  natural  way.  In  the  midst  of  this  fatality, 
twelve  hundred  and  fifteen  paupers  were  inoculated  through 
the  humanity  of  the  Hon.  and  Rev.  Mr.  William  Stuart, 
many  of  whom  refused  all  preparatory  medicines,  and  were 
besides  addicted  to  the  use  of  strong  liquors  :  nevertheless, 
out  of  the  twelve  hundred  and  Jlf  teen  only  Jive  died — all  of' 
whom  ivere  infants  under  J'uur  months  old.  Seven  hundred 
adult  people  of  better  condition,  in  the  same  neighbourhood, 
were  inoculated  a  short  time  afterwards,  and  with  the  like 
good  success  with  the  former. 

*^  From  this  view  of  the  matter  it  is  pretty  evident,  I 
think,  that  this  operation  ought,  in  general,  to  be  post- 
poned to  a  later  period,  which  is  pointed  out  by  the  child 
having  cut  all  its  first  teeth." 

Dr.  Macdonald  justlv  rem.arks,  '^  that  the  deaths  of  in- 
fants often  happen  under  circumstances  the  more  distress- 
ing." 

'^  Before  me  lie  the  records  of  two  unfortunate  families. 
In  the  one,  a  father  and  four  of  his  children  were  inocu- 
lated for  the  small-pox  :  the  eruptions  proved  of  the  con- 
fluent kind  :  two  children  out  of  the  four  died.  The  other 
is  a  young  widow,  who  lost  her  husband  at  the  early  age 
of  twenty-four.  One  infant  at  the  breast  was  left  her, 
which,  in  her  pitiful  situation,  constituted  her  only  con- 
solation. Soon  after,  the  small-pox  began  to  rage  in  the 
city  where  she  lived  ;  she  therefore  was  advised  by  her 
friends  to  inoculate  her  little  boy.  With  reluctance,  as  if 
presaging  her  impending  misfortune,  she  consented.  Her 
fears,  alas  !  were  but  too  well  grounded  :  on  the  day  pre- 
ceding- the  eruption  the  child  was  seized  with  convulsive 
fits,  and  expired  on  the  tenth  day. 

"  One  smiling  bov,  her  last  sweet  hope,  she  warms, 
Huih'd  in  b.er  bosom,  circled  in  her  arms; 
Daughter  of  woe  !  ere  morn  in  vain  caress'd, 
Clung  the  cold  babe  upon  thy  milkless  breast; 
With  feeble  cries  thy  last  sad  aid  requir'd, 
Stretch'd  its  stift' limbs,  and  on  thy  lap  expired."— ^<3rav«. 

Sdl}',  Dentition  u  found  to  le  a  period  in  which  inoculation 
was  hazardous. 

The  small-po\  is  usually  ushered  in  by  convulsions  in 
children  at  ever^•  age.     The  period  of  dentition  being  very 
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liable  to  such  convulsive  attacks,  which  often  prove  fatal, 
would  naturally  put  the  practitioner  on  his  guard  against 
bringing  on,  or  adding  to,  an  event  ecjually  terrific,  as  it  is 
often  fatal. 

**  It  cannot  be  denied,"  savs  my  learned  and  eloquent 
friend  Dr.  Macdonald,  "  but  the  inoculation  of  the  small- 
pox has  proved  to  mankind  a  ready  means  to  alleviate  and 
escape  the  danger  of  a  most  distres;5ing  disorder :  still,  not- 
withstanding tliese  happy  effect-,  the  inoculated  small-pox 
is  often  accompanicil  with  symptoms  which  give  just  cause 
of  alarm,  and  sometimes  prove  fatal  under  the  most  judi- 
cious management. 

"  Were  I  to  record  all  the  distressing  scene?  which  fre- 
quently attend  the  inoculated  srnall-pox,  or  relate  the  sad 
histories  of  those  unfortunate  families,  who,  in  consequence 
of  inoculation,  have  felt  the  ragings  of  this  dire  disorder, 
the  stoutest  heart  would  shrink  with  horror,  and  drop  a 
tear  of  pitv  over  the  suffering?  of  humanity. 

'^  I  would  wish  to  relinquish  this  subject;  for  my  pen 
can  give  but  a  faint  sketch  of  those  pictures  of  singular 
distress,  which  every  physician  of  even  moderate  experience 
has  witnessed. 

4thly,  Otd  age. 

Although  this  period  cannot  be  alleged  as  equally  un- 
favourable to  either  of  the  forcgcnng,  it  is  one  a  practitioner 
would  not  prefer,  and  it  seems  cruel  to  subject  a  pt.rson  on 
the  verge  of  the  grave  to  the  chance  of  a  disease  that  posr 
sibly  may  prove  extremely  severe. 

5thly,  Pregnane//  is  a  situation  in  which  inoculation  gene- 
rally produced  alortion,  and  the  death  of  the  individual. 

Cases  of  this  sort  are  to  be  found  in  every  author.  Tn 
Mead  we  have  the  following  affecting  narrative  : 

"  A  lady  of  qualitv  at  the  seventh  month  of  her  preg- 
nancy was  seized  witli  the  natural  t-mall-pox',  v.hich  proved 
of  an  unfavourable  sort.  On  the  eleventh  day  she  was 
brought  to  bed,  and  safelv  delivered  of  a  male  child  :  on 
the  fourteenth  she  died.  On  the  fourth  day  following,  the 
infant  was  seized  with  convulsions,  the  forerunner  of  the 
eruption,  which  appeared  on  that  same  day,  raid  he  died  in 
the  evening." 

The  inoculated  disease  is  found  also  equally  dangerous. 

"  A  physician  at  Winchester  informs  me,"  says  Dr. 
Kirkpatrick  in  his  Analvsi*  of  Inoculation,  *'  that  in  the 
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feveral  towns  of  Hampshire,  Sussex,  and  Surrey,  there 
have  been  inoculated  2000,  of  whom  tivo  only  died,  both 
pregnant  women,  who  admitted  this  operation  contrary  to 
the  opinion  of  their  physician." 

The  coiv-pock,  on  the  contrunj,  may  le  inocidated  under 
all  circumstances. 

1.  Earhj  infancy. — Dr.  Jenncr  relates,  "  that  he  caused 
an  infant,  but  twenty  hours  old,  to  be  inoculated  for  the 
cow-pock  by  his  nephew  Henry  Jenner;  and  this  little 
stranger,  so  newly  ushered  into  life,  felt  but  a  very  slight 
disease;  and,  being  atlcrwards  moculated  for  the  ?mal!-pox, 
and  exposed  to  its  contagion,  resisted  all  attempts  to  com- 
niunicate  the  small-pox." 

2.  Time  of  teething. — We  may  adduce  here  the  autho- 
rity of  Dr.  Denmau,  one  of  the  most  eminent  accouchein-s 
in  Londf)n,  in  coniirmation  of  the  experience  of  Dr.  Jen- 
ner. "  It  became  now  the  duty,"  says  Dr.  Dcnnian,  wri- 
ting in  the  Physical  Journal  for  April  1800,  "  of  medical 
men,  especially  of  those  who  are  much  engaged  in  the 
practice  of  inoculating  for  the  small-pox,  or  who  are  nmch 
consulted  in  infantile  diseases,  to  declare  their  experience 
about  vaccine  inoculation,  and  examine  into  it  with  the 
greatest  possible  care.  For  my  own  part,  I  can  affirm,  that 
I  have  seen  inoculated  with  the  cow-pock,  through  my  son- 
in-law  Mr.  Croft,  a  great  many  children  at  all  ages,  and 
they  went  through  the  disease  without  the  least  sign  of 
danger,  and  even  without  much  fever  or  indisposition," 

3.  Humours  in  the  body. — As  scrophula  does  not  ap- 
pear to  be  called  into  action  by  the  cow-pox  {vide  last 
comparison,  p.  250) ;  but,  on  the  contrary,  there  are 
cases  where  this  cruel  disorder  has  been  found  to  be  not 
only  mitigated  bv  vaccine  inoculation,  but  also  wholly  re- 
moved, the  dread  of  the  subject  being  humoury  is  unim- 
portant. Fat  and  lean  children  do  equally  well.  In  my 
experience  at  Lowther  the  reader  will  find  a  case  of  tinia 
capitis,  which  was  not  at  all  increased  under  inoculation. 
Dr.  Pearson  ha:^  recorded  two  cases  oi' psora  (itch),  which, 
bcincr  unknown  to  me  at  the  time,  were  inoculated;  and 
from  the  pustule,  which  was  broken,  vaccine  matter  was 
conveved  to  different  parts  of  the  body,  producing  a  very  se- 
vere disease,  which  appeared /)/<.s-f ///«;•  solely  from  this  cause. 
The  psora,  therefore,  must  be  allowed  to  be  a  ground  of  ex- 
clusion to  this,  or  any  other  inoculatioii:  the  only  exception 
J  am  at  present  acquainted  with.. 

^'  More 
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"•  .More  than  a  thousand  tiubjccts,"  says  Mr.  DiitminR, 
surgt'oii  at  Plvmouth-Dock,  "  have  been  vacciimU'.d'xn  this 
mUhhourhoocl  during  the  last  year.  Some  hundreds  of 
tlieuj  have  fallen  to  my  share.  Complete  success  has  been 
invariable  in  every  case,  where  the  vaccine  character  has  been 
iincc[nivocallv  expressed.  With  a  very  few  exceptions,  the 
indisposition  has  been  none  at  all,  or  the  least  iujaginable, 
and  1  know  of  no  shade  of  accident  that  can  fairly  be  attri- 
buted to  the  new  j)ractice.  In  one  child  a  very  general  and 
c)b-<iinate  cutaneous  complaint,  which  had  previously  resisted 
r.juch  external  and  internal  medicine,  very  soon  disappeared 
after  vaccination.  Health  and  firmness  have  shortly  suc- 
ceeded it  in  several  weaklv  children,  under  mv  own  observa- 
tion, and  I  have  heard  of  many  similar  occurrences  :  this  has 
so  often  and  so  sfrik'ingli/  happened,  that  it  has  more  (han 
once  been  proposed  to  me  to  vaccinate  sickly  children." 

4.  Besides  humours  which  militate  against  flic  small-pox 
inocr/latioUj  there  ore  varietij  of  diseases,  which ^  if  they  at- 
tack at  the  sufnc  time  tlte  child  labouring  under  the  small- 
po.r,  or  sooji  after,  nsually  prove  fatal :  a  combination,  how- 
ever, not  found  to  become  aggravated  by,  or  increase,  the 
cow-pox. 

Miss  R ,   a  young  lady  about  five  years  old,    was 

seized,  on  the  evening  of  the  eighth  day  after  inocula- 
tion with  vaccine  virus,  with  such  s)  niptoms  as  conniionly 
denote  the  accession  of  violent  fever.  Her  throat  was  also 
a  little  sore,  and  there  were  some  uneasy  sensations  about 
the  muscles  of  the  neck.  The  day  following  a  rash  was 
perceptible  on  lier  face  and  neck,  so  much  resembling  the 
ciBorescence  of  the  scarlatina  angi.nosa,   that  I  was  induced 

to  a^:k  whether  miss  K had  been  exposed  to  the  con- 

tajiion  of  that  disease.  An  answer  in  the  affirmative,  and  the 
rapid  spreading  of  the  redness  over  the  skin,  at  once  relieved 
me  from  nnich  anxiety  respecting  the  nature  of  the  malady, 
which  went  through  its  course  in  the  ordinary  way,  but  not 
^vil]lout  symptoms  which  were  alarming,  both  to  myself 
and  Mr.  Lyford,  who  ati ended  with  me.  There  was  no 
apparent  deviation  in  the  ordinary  progress  of  the  pustule  to 
a  state  of  maturity,  from  w  hat  we  see  in  general ;  yet  there 
was  a  total  suspension  of  the  areola,  or  fiorid  discoloration 
around  it,  until  the  scarlatina  had  retired  from  the  constitu- 
tion. As  soon  as  the  patient  was  freed  from  this  disease, 
this  appearance  advanced  in  the  u?-ual  way. 

The  ease  of  Miss  [!■ R is  not  less  interesting 

than  that  of  her  sister  above  related.  She  was  expo.^ed  to  the 
2  contaijion 
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contagion  of  the  scarlatina  at  the  same  time,  and  sickened 
ahnost  at  the  same  hour.  The  symptoms  coatiniied  severe 
about  twelve  hours,  when  the  scarlatine  rash  showed  itself 
faintly  upon  her  face,  and  partly  upon  her  neck.  After  re- 
maining tv.o  or  three  hours  it  suddenly  disappeared,  and  she 
became  perfectly  free  from  every  complaint.  JNly  surprise 
at  this  sudden  transition  from  extreme  sickness  to  health,  in 
great  measure  ceased,  when  I  observed  that  the  Inoculated 
pustule  had  occasioned,  in  this  case,  the  conmion  elilores- 
cent  appearance  around  it,  and  that  as  it  approached  the 
centre  it  was  nearly  in  an  erysipelatous  state.  But  the 
most  remarkable  part  of  this  history  is,  that,  on  the  fourth 
day  afterwards,  as  the  efflorescence  began  to  die  away  upon 
the  arm,  and  the  pustule  to  dry  up,  the  scarlatina  again  ap- 
peared, her  throat  became  sore,  the  rash  spread  all  over  tier. 
She  went  fairly  through  the  disease,  with  its  common  sym- 
ptoms. 

That  these  were  actually  cases  of  scarlatina  was  rendered 
certain  by  two  servants  in  the  family  falling  ill  at  the  same 
time  with  the  distemper,  who  had  been  exposed  to  the  in- 
fection with  the  young  ladies*." 

I  had  a  similar  case  of  scarlet  fever  and  cow-pox  in  the 
child  of  Mr.  White,  coachman,  Adams  Mews.  The  ef- 
florescent areola  was  arrested,  but  became  visible  after  the 
scarlet  fever  ceased. 

*'  I  have  met  with,"  says  Mr.  Ring,  "  three  cases  of  the 
co-existence  of  cow-pock  and  measles  within  the  last  six 
months.  The  lirst  was  in  the  child  of  Mr.  Shepherd,  in 
Phcenix  yard,  Oxford-street.     The  second  was  the  child  of 

Hardey,  No.  45,  Peter-street,  Westminster.     This 

case  I  showed  to  Dr.  Jenner  and  his  friend  Dr.  Marshall,  of 
Gloucestershire.     It  was  also  seen  by  Mr.  Missiter.     The 

third  case  was  in  the  child  of Groom,  World's-end- 

passage,  Newington-causeway." 

^^  Mr.  H.  Jenner  lately  met  with  a  similar  case. — In  these 
different  instances,  the  periods  of  the  respective  eruptions 
\vere  various.  In  the  first  that  occurred  to  me,  the  measles 
appeared  on  the  second  dav,  and  went  throu2:h  their  regular 
course;  yet  in  no  degree  retarded  the  progress  of  the  vaccine 
pustule.  In  the  second  instance;  the  measles  appeared  on 
the  eighth  day;  and  in  the  third  instance  on  the  fourth  day ; 
yet  neither  distemper  interrupted  the  other.  In  the  case 
which  occurred  to  Mr.  H.  Jenner,  the  measles  appeared  the 

■*  From  Jenner's  Inquiry. 
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eighth  day,  w  idioiit  checking  the  progress  ot"  the  pustule.  In 
those  cases  which  I  ha\c  seen,  the  areola  surniunding  the 
pustule  was  perleet.  This  was  also  remarked  bv  Dr.  Jcaner, 
in  the  case  which  I  sh.owed  hiin.  Dr.  x\h^rshall  assured  me, 
tliat  nothing  Init  ocular  demonstration  oi'  such  a  case  could 
have  convinced  him  of  the  poNsihilitv  ot"  its  existence." 

"  I  have  had,"  says  Dr.  Jennor,  "  an  opportunity  of 
trying  the  eflects  of  the  cow-pock  matter  on  a  boy  who,  the 
day  preceding  its  insertion,  sickened  with  the  measles.  The 
eruption  of  the  measlesj  attended  with  cough,  a  little  pain 
in  the  chest,  and  the  usual  svmptoms  aecompanving  that 
disease,  appeared  on  the  third  day,  and  spread  all  over  him. 
The  disease  went  through  its  course  without  any  deviation 
I'rom  its  usual  habits;  and,  notwithstanding  this,  the  cow- 
pock  virus  excited  its  connnon  appearances,  both  on  the  arm 
and  on  the  constitution^  without  any  sensible  interruption; 
on  the  sixth  day  there  was  a  vesicle. 

*'  8th.  Pain  in  the  axilla,  chilly,  and  affected  with  head- 
ache. 

'*  9th.  Nearly  well. 

*'  12ih.  The  pustule  spread  to  the  size  of  a  large  split 
pea,  but  without  any  surrounding  efflorescence.  It  soon 
afterwards  scabbed,  and  the  boy  recovered  his  general  health 
rapidly.  But  it  should  be  observed,  that,  before  it  scabbed, 
the  eftlorescence,  which  had  suHercd  a  temporary  suspension, 
advanced  in  the  usual  manner. 

*'  Here  we  see  a  deviation  from  the  ordinary  habits  of  the 
small-pox  :  as  it  has  been  observed,  that  the  presence  of  the 
measles  suspends  the  action  of  variolous  matter.  However, 
the  iuspcnsion  of  the  efliorescence  is  worthy  of  observation. 

"  Tlie  case  of  co-existence  of  the  cow-pox  and  the 
chicken-pox,  which  occurred  to  Mr.  I^ittle,  of  Plymouth, 
is  published  by  Mr.  Dinming,  in  hi?  Observations  on  Vac- 
cination. In  that  case  the  chicken -pock  appeared  on  tiic 
tenth  day  of  vaccine  inoculation.  The  vaccine  pubtule  was 
at  that  time  arrived  at  its  height  of  intlannuaiion,  and  main- 
tained its  specitic  character." 

A  most  remarkable  case  occurred  lo  me.      A  girl,   aged 

about  nine,  living  with  the  dowager  the  countess  of  C , 

fell  from  tiic  balustrade  of  the  siair-case,  from  the  height  of 
ai)Ove  forty  feet,  and  pitched  on  her  skull  on  the  stone  Jand- 
inc-placo.  The  fracture  was  extensive,  and  the  largest  piece 
of  bone  ever  remembered  was  taken  away  by  Mr,  Heavi>idc,y 
which  is  to  be  seen  in  his  invaluable  nr.-ocmn.  A  silver 
plate  now  defends  the   brain.     This   chdd   was  cautir)usly 

watched, 
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watched,  in  order  ihat  she  might  not  catch  the  natural  small- 
pox; and  Dr.  Turton  and  Mr.  Heaviside  were  jusily  appre- 
hensive of  inoculation.  Their  good  sense  at  once,  however, 
coincided  that  she  should  he  inoculated  hv  me  with  vaccine 
viutter,  and  she  passed  through  the  disease  ttithout  one  day's 
illness,  with  only  the  sliiiht  inconvenience  of  the  pustule 
on  the  arm. 

5.  Prcgnarici/. — "  1  have  inoculated,"  savs  Dr.  INJar- 
shall,  "  a  great  number  of  females  at  diderent  periods  of 
pregnancy,  and  never  observed  their  cases  to ditf'er  in  any 
respect  from  those  of  niv  other  patients.  Indeed  the  disease 
is  so  mild,  that  it  seems  as  if  it  might  at  all  times  be  com- 
nmnicated  with  the  most  perfect  safety*."  The  same  suc- 
cess is  recorded  by  Ilenrv  .lenner,  who  relates  a  case,  where 
he  inoculated  a  person  a  week  previous  to  the  accouche- 
ment f. 

6.  Old  age  no  exception. — For  confirmation  of  the  truth 
of  his  position,  1  shall  give  the  report  of  the  committee  of 
vaccine  inoculation;};  at  Paris,  instituted  by  orderof  ffovern- 
nient. 

"  Report.  The  vaccine  affection  appears  to  us  to  be 
of  a  nature  the  most  benign,  and  v.hich  hardly  deserves  to 
be  called  a  malady:  not  so  much  as  one  accident  occurred  to 
the  hundred  and  fifty  subjects  who  have  been  inoculated. 

'*  The  vaccine  inoculation  is  no  less  practicable  than 
exempt  from  accidents,  ichatevar  he  the  age  of  the  persons 
on  whom  it  is  performed.  Infants  have  been  inoculated  in 
the  arms  of  their  nurses  ;  others  at  the  age  of  one,  two,  and 
three  vcars  to  fifteen.  Persons  of  the  age  of  forty,  and 
even  iiitv  to  seuentij  years,  have  also  been  inoculated,  and 
always  \\  ith  the  same  success." 

La'itly,  the  cow-puck  dm-s  not  have  nnj  had  humours 
after  it. 

The  small-pox  has  been  ju^tlv  accused  of  often  leavincj; 
the  body  in  that  state  of  vv  retched  debility,  as  to  make  lite 
afterwards  only  aeon  iuucd  series  of  excruciating  affliction. 
Besides  other  horrid  disliciirations  of  the  person,  scropluda, 
or  the  kmg's  evd,   not  uafrerjuentlv  follows  the  natural  or 

'  From  jcnner's  Imjuirv,  |<.  i  f).'.,  seco.id  cdlLion. 

t   VkIc  jenner's  !i:<|iiiry,  p.   174. 

*  The  mosr  dist'nL'U'sl^.ed  [jhivsicinns  at  PjvIs  uere  selected  for  this 
piirp>>:,t;  rts,  Phourit,  dirccroi  of  tiicsciiool  oF  iTitdicinc ;  Pint],  profess  r 
o''  phvsic  in  the  iich'i')!  of  nieditTv:  Lcroux,  c!m;CiU  profcisor;  Partaii, 
iosjjk-ctor  of  the  iriUitiiiy  l,ospita!s,  .'^c  t!cc. 

inoculated 
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inoculated  small-pox.  The  insprtion  of  llie  humour  of  a 
brute  into  the  human  body  in  vuhj^ar  conception  led  a  priori 
to  the  expectation  of  a  loathsome  distemper.  But  fortu- 
natelv  for  the  human  race  a  more  bcniign  disease  than  the 
small-pox  was  the  consequence,  and  one  onlv  similar  to  it, 
in  havinji;  a  somewhat  resembling  pustule,  and  in  the  pro- 
perty, of  ever  after  securing  from  that  fatal  and  loathsome 
distemper. 

"  Evcrv  practitioner  In  medicine,"  says  Dr.  .Tenner, 
*»  who  has  extensively  inoculated  with  the  small-pox,  or 
has  attended  many  of  those  who  have  had  the  distcmj)er  in 
the  natural  wav,  nuist  acknowledge  that  he  has  frequently 
seen  scn.phulous  aft'ect'.ons,  in  some  form  or  another,  some- 
times rather  quickly  showing  themselves  after  the  recovery 
of  the  patients.  Conceiving  this  fact  to  be  admitted,  as  I 
presume  it  must  be  by  all  who  have  carefully  attended  to  the 
subject,  may  I  not  ask,  whether  it  does  not  appear  probable 
ih  It  the  general  introduction  of  the  small-pox  into  Europe 
has  not  been  among  the  least  conducive  means  in  exciting 
that  formidable  foe  to  health?  Maving  attentively  watched 
the  efic'cts  of  the  cow-pox  in  this  respect,  I  am  happy  in 
being  able  to  declare,  that  the  disease  does  not  appear  to  have 
the  least  tendency  to  produce  this  destructive  malady." 

To  this  authority  of  Dr.  .Tenner  we  may  add  the  following 
from  the  evidence  delivered  before  the  committee  of  the 
house  of  eonnuons : 

Dr.  Nelson,  phvsieian  to  the  ^'accine  Institution,  de- 
clares, that  he  had  never  observed  any  disease  to  have  been 
txiitcd  by  the  vaccine  inoculation:  on  the  contrary,  the 
health  of  sickly  children  was  in  general  much  mended  by 
it. 

Dr.  Baillie  declares,  he  has  not  known  an  instance  in 
which  the  vaccine  inoculation  had  IntTodjictd  or  (xcited  any 
di?ease;  but  he  had  known  instances  of  the  absorbent  glands 
becoming  enlarged  anri  scrophuloiis,  soon  after  a  patient  had 
luidergone  the  small-pox:  these  instances  happen  suffi- 
ciently often  to  make  a  general  impression  upoii  the  minds 
of  medical  men,  that  the  constitution  was  sometimes  ex- 
lited  to  iorm  scrophula,  in  consequence  of  the  irritation 
that  it  had  previously  undergone  during  the  small-pox. 

Dr.  James  Sims,  president  of  the  jNJedical  Soqiety  of  I>on- 
dun,  gave  it  as  his  opinion,  that  the  vaccine  disease  does 
not  introduce  any  other  disorder  into  the  human  frame. 
Mr.  Clincj  surgeon,  lecturer  on  anatomy,  states,  that  he 

believes 
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believe'  that  the  cow-pock  doe.>  not  excite  scrophuln,  or  any 
other  disease,  which  is  sometimes  the  case  with  the  inocu- 
lated small -pox. 

]Mr.  James  Simpson,  5urg;eon  to  the  Surr)'  dispensarv, 
and  to  the  Magdalen  hospital,  has  practised  vaccine  inocu- 
lation, and  has  inoculated  betv.-een  fit'tv  and  sixtv  patients, 
and  in  no  one  instance  had  anv  symptoms  occurred  in- 
jurious to  the  part  inoculated,  or  constitution  of  the  patients; 
and  he  believes  them  to  be  completclv  secure  from  the 
small-pox.  In  one  particular  instance,  {he  patient,  a  child 
of  nine  months,  was  covered  with  a  crust  commonly  called 
the  crusta  lactea^  which  generally  covers  the  body  from 
head  to  foot,  and  had  resisted  the  u.sual  remedies  for  that 
disease :  but  on  the  tenth  dav  after  the  infection  it  began 
to  di-tappear,  and  on  the  twelfth  dav  v/as  whollv  gone ; 
during  which  time  not  a  particle  of  medicine  was  given  to  it, 
and  it  continued  in  perfect  health  ever  since. 

Dr.  Willan,  who  practised  the  cow-pock  in  the  absence 
of  Dr.  Woodville  on  a  large  scale,  who  is  more  conversant 
with  every  species  of  eruptive  diseases  than  any  other  prac- 
titioner, I  believe,  in  Europe,  relates  in  his  reports  of  the 
diseases  of  London. 

'^  The  vaccine  disease  has  not,  in  any  case  I  have  seen, 
been  attended  with  glandular  swellings,  ulcers,  cutaneous 
affections,  diseases  of  the  lune?,  puffy  tumours  of  soft  parts, 
enlargement  of  bones,  ophthahnia,  deafness,  dyspnoea, 
anasarca,  hydrothorax,  which  so  often  occur  after  the  small- 
pox, whether  produced  by  contagion  or  inoculation.  This 
circumstance  alone  would  cast  the  balance  in  favour  of  the 
cow-pock,  even  were  this  disease  on  a  level  in  some  other 
respects  with  the  small-pox." 

Its  security  as  a  prophylactic  against  the  small-pox  has 
been  before  considered. 
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XLIII.    L'lgbtcnith    Comiyuinicnt'idn    from    Dr*  Thornton, 
rtiuf'ive  to  Pneumatic  JSladichic. 

To  Mr.  Tilloch. 

Dec.  15.  1804, 
DRAU  SIK,  No.  I,  Hinde-strtct,  Mancliester-sqmre. 

XN  order  to  ^bn^v  the  superior  advantages  of  any  remedy,  it 
i.^  necessary  to  state  cases  in  which  the  common  means  have 
failed  under  the  ablest  practitioners;  and  this  v:\\\  plead  my 
excusc;forgenerallynamingthe  parties  concerned;  for,  having 
no  other  purpose  in  view  but  to  spread  aknowledgeof  p;/r//;«a- 
t'lcivedkine,  I  have  related  usually  both  the  names  of  the  pa- 
tients cured,  and  under  w  iiat  jiliysician's  care  these  were 
previous  to  their  appKing  to  me,  but  without  ever  intending 
thereby  to  derogate  aught  from  their  well-known  skill.  The 
following  case  is  a  very  striking  one  in  favour  of  pneumatic 
medic  i  lie : 

Case  of  an  Affection  of  the  Heart. 

]Mr.  ISIortlock,  aged  26,  who  keeps  the  large  Colebrook 
Dale  China  v.arehousc,  No.  'J.30,  Oxford-street,  when  I  (irst 
attended  him,  had  been  nine  month'i  ill.  His  disease  was  "  a 
continual  gnawing,  uneasy  pain"  in  the  chest ;  I  suppose 
it  to  arise  trom  the  heart,  his  interrupted  pulse  appeared  to 
indicate  this,  so  that  life  was  insupportable:  the  pain  was  so 
acute,  upon  using  the  slightest  exercise,  that  he  «ould  not 
get  up  a  flio^ht  of  stairs  \\  ilhout  resting,  and  he  could  even 
hardly  walk  across  the  room.  So  increased  was  this  pain, 
also,  upon  taking  any  food,  that  he  was  obliged  to  rlcsist 
from  all  aninial  food,  wine,  or  beer,  and  lived  wholly  ou 
garden  stuff,  and  drank  water.  His  spirits  partook  of  hii 
general  inability;  there  was  no  intermission  to  his  pain 
ni2;ht  or  dav.  He  first  was  under  the  care  of  Mr.  Cheva- 
lier, a  surtreon  distinguished  for  his  treatise  on  gun-shot 
wounds,  \rhich  obtained  for  him  a  diamond  ring  from  the 
present  emperor  of  Russia;  who,  after  trying  various  reme- 
dies, reconnnended  a  physician.  Dr.  Pitcairu,  who  was  con- 
sulted; and  leeches  to  the  chest,  with  blisters,  and  then 
tonics,  were  used,  but  all  to  no  manner  of  purpose  j  he 
bei!;an  to  despair  of  ever  being  cured  ;  when  the  duchess  of 
B<rhon,  and  the  countess  of  Lonsdale,  urged  him  by  all 
means  to  consult  me.  Lady  Mount-Edgcumbe  pressed  him 

iu 
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JR  the  same  manner,  with  several  others  of  the  nobility ;  and, 
from  obedience  rather  than  faith,  he  put  himself  under  my 
direction.  I  shall  be  brief  in  my  narrative; — employ intT 
the  same  strengthening  remedies  that  Mr.  Chevalier  was 
then  judiciously  using,  I  ordered,  in  addition,  the  inhalation 
of  a  gallon  of  vital  air,  mixed  with  three  of  atmospheric, 
once  a  day,  and  the  pain  9  radually  abated  from  the  very  first 
trial  of  the  air,  and  wholly  disappeared  in  the  course  of  a 
fortnight,  and  at  the  end  of  three  weeks  he  was  the  most 
altered  person  in  the  world,  bemg  then  in  the  full  enjoyment 
of  health. 

Observations  on  this  Case* 

1.  The  effect  of  the  inhalation  of  a  gallon  o£ vital  air,  de- 
luted  as  above,  was  a  kind  of  intoxication,  which  lasted  for 
five  minutes;  he  could  stand  upright,  but  felt,  he  says, 
'*as  one  under  the  impression  of  liquor,  all  objects  appearing 
confused  to  him,  and  in  motion."  This  was  not  succeeded 
by  head -ache. 

2.  This  intoxication  was  produced  for  a  week,  but  dimi- 
nished in  degree  after  each  successive  inhalation ;  afterwards 
no  such  effect  was  observed. 

3.  Only  a  sensible  increase  of  warmth. 

4.  His  appetite,  which  was  before  wholly  lost,  recurred. 

5.  Now  he  eats  whatever  comes  to  table,  and  takes  his 
beer  and  wine  as  others. 

6.  He  walks  now  often  three  miles  at  a  stretch,  without 
feeling  any  distress  or  fatigue. 

7.  His  pulse  is  regular  and  good. 

8.  The  benefit,  as  yet,  has  continued  more  than  three 
months,  and,  I  trust,  will  be  permanent. 

9.  The  question  is,  whether  so  quick  a  change  in  such  a 
disease  could  have  been  accomplished  by  the  use  of  medicine 
alone  f'  or  vital  air  alone  P 

10.  Or  whether  the  vital  air,  by  stimulating  the  heart, 
did  not  impart,  aided  by  proper  medicines,  some  change  to 
that  organ,  and  thence  produce  the  whole  train  of  benefits, 

I  have  the  pleasure  to  sign  myself. 

Dear  sir,  your  obliged,  devoted  friend, 

RoBEjRT  John  Thornton, 
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XLIVi  Nineteenth  Commi/njcafion  from  Dr.  Thornton  re- 
lativc  to  Pneumatic  Medicine, 

To  Mr,  Tilloch, 

Dec.  20,  180+, 
No.  I,  Hinde-strect,  Maiuhcstcr-?qiiar«. 
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Case  of  Defective  Circulation. 


ARY  Stafford,  «ged  tliirtv,  servant  to  Mrs.lSIill?,  No. 
IG,  Queen  Ann-street,  west,  was  subject  to  have  her  finders 
swelled  in  both  hands,  looking  blue,  and  so  stiff  as  to  inca- 
pacitate her  from  doing  any  kind  of  needle-work  ;  she  could 
not  clench  her  hand.  This  disease,  if  I  may  so  call  it,  oc- 
curred every  winter,  and  various  external  remedies  were;  used, 
but  still  it  remained  alwavs  throughout  the  winter.  This 
lady  having  observed  this  ^affliction  in  her  maid,  a  valuable 
servant,  for  five  years,  the  time  she  has  lived  with  her,  Mrs. 
Mills  wished  her  to  consult  me  about  the  vital  air.  In  conse- 
quence, I  advised  the  inhalation  of  the  vital  air,  a  gallon  per 
diem,  diluted  with  three  of  atmospheric;  and  at  the  end  of 
a  week,  the  swelling,  blucness,  and  tension  of  the  fingers, 
went  off,  and  she  obtained  the  perfect  use  of  her  fingers,  and 
is  able  to  do  any  kind  of  needle-work,  even  during  this  hard 
frost ;  a  circumstance  she  cannot  remember  in  any  former 
winter,  and  she  ascribes  the  benefit  received  from  the  inha- 
lation of  the  vital  air. 

Observations  on  this  Case. 

1 .  Mrs.  Wilkinson,  whose  remarkable  cure  I  have  recorded 
in  my  Philosophy  of  Medicine,  had  whitlous  frequently 
during  the  time  of  her  inhaling  of  vital  air,  and  was  never 
subject  to  them  before  or  since,  vi'hich,  together  with  the 
present  case,  evinces  that  the  blood,  bv  the  vital  air,  is 
powerfully  determined  from  the  heart  to  the  extremities. 

2.  Governor  Pownall  mentions,  in  a  letter  to  me,  that  he 
knew  a  manufacturer  who  \\  as  accustomed,  once  a  dav,  to 
give  to  his  workmen,  obliged  to  be  confined  in  the  vitiated 
air  of  a  crowded  room,  after  work,  diluted  vital  air,  and 
thereby  preserved  them  both  in  health  and  spirits.  He 
makes  this  querj' — Have  we  in  nature  a  more  nseful  cordial 
than  the  vital  air?  o\.\\cx  cordials,  as  they  are  called,  indirectly 
accelerate  the  motion  of  the  heart,  this  mediately,  and 
without  injuring  in  the  least  the  tone  of  the  stomach. 

3.  When  inhaling  the  z/i/o/ air  for  other  diseases,  chil- 
blaiias  have  ceased  in  winter  to  appear. 

XLV.  Me- 
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XLV.  Memoir  on  the  Devitrification  of  Glass,  and  the  Phcs- 
noniena  ichic'i  take  place  during  its  CrystalUzaiinn.  By 
Dartigue';^  :  Read  in  the  Physical  Class  of  the  Insti- 
tute, May  2i)th,  lS04t- 

OoME  chemists  have  considered  glass  as  a  cn'stallization  : 
this  opinion  appears  to  be  natural,  in  consequence  of  the 
transparency  of"  glass  or  crystal,  since  we  have  borrowed  the 
name  of  the  latter  to  denote  a  reaular  and  spontaneous  ar- 
rangement of  the  moleculoeof  bodies;  but,  on  a  little  reflec- 
tion, we  discover  our  error  :  glass,  indeed,  never  aflects  the 
crystalline  form,  either  at  its  surface  or  on  its  fracture;  it 
never  exhibits  crystals  of  its  own  substance,  as  is  remarked 
in  certain  metals  properly  cooled  ;  and  if  crystals  are  forn)ed 
in  the  mass  of  glass,  they  arc  foreign  to  the  part  still  vitri- 
fied; they  m:iy  be  considered  as  a  retrograde  step  of  vitrifi- 
cation ;  this  I  shall  prove  in  the  course  of  the  present  me- 
moir. 

Beginning  with  a  definition  of  vitreous  fusion,  I  shall 
distinguish  and  separate  that  of  bodies  fusible  by  themselves 
in  the  fire  of  our  furnaces  ;  such  as  borax,  phosphoric  and 
other  acids.  Here  caloric,  being  condensed,  softens  and 
fuses  the  substances,  which  retain  more  or  less,  after  they 
have  cooled,  transparency  and  ihe  otlier  physical  proper- 
ties of  glass,  with  which  evcr\-  body  is  acquainted. 

But  I  ouglit  to  examine  and  describe  that  fusion  experi- 
enced by  the  vitreous  compositions  employed  in  the  com- 
mon purposes  of  life:  in  the  latter  case,  vitrification  is  the 
result  of  a  double  phaenomenon;  it  is  not  only  the  effect  of 
caloric  accumulated,  but  it  is  produced  also  by  the  affinity 
of  the  substances  which  enter  into  the  mixture.  Those  sub- 
stance which  tend  to  combine  and  to  penetrate  eacli  other, 
exercise  the  laws  of  their  affinity  the  moment  they  have  at- 
tained to  a  sufficient  temperature.  It  is  thus  that  several 
earths,  when  united,  fuse  at  a  degree  of  heat  at  which  each 
of  them  separately  uouldnot  have  changed  its  state. 

Thus  common  vitrification,  among  ditierent  and  hctero- 

*  Dartigues,  proprietor  of  glass  manufacrories  Had  other  est?.b!ishmcnts 
at  Vonccht,  (Sambre-et-Meuse)  engaged  to  suhrnit  to  the  instiruie  a  trea- 
tise on  the  art  of  ^/ass-maihig,  to  serve  a.  i  cnntinuation  of  tiie  ^r:s  and 
Mc/irrs  of  the  academy.  The  iitsr  parr  i-,  r(...^.y  for  p'j'olication  ;  a  jrest 
n.any  of  the  platen  are  enijravcd.  The  secoiid  part  coiirains  the  applica- 
tion of  glass  in  the  different  arts  in  wliicli  it ' .  emplovcd.  The  third  part 
consists  of  detached  memoirs  on  the  phv-'  1  ai;d  chemical  propcitis  of 
glass.     The  present  dissertation  is  an  extract  fro'.n  one  of  these  memoirs, 

t  From  A'u:alcs  d(  Chiriif,  No.  150. 
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gcneous  substances,  is  the  result  ot  a  combination  made  at  a 
niffh  temperature;  a  result  which  exhibits  a  comjiound  per- 
fectlv  homogeneous,  more  or  less trauspaientj  elastic, break- 
ing in  a  particular  manner,  whence  comes  the  name  vi- 
treous f'ructure;  a  bt)dv  a  very  bad  conductor  of  ealoiic 
and  electricity,  and  susceptible  of  beconVmg  soft  at  a  tem- 
perature inferior  x-^  that  at  which  it  \\as  fused,  of  becoming 
paste-like,  ductile, 'Sec. 

The  phnf-nomenon,  during  which  all  these  properties  dis- 
appear, is  what  I  call  devil rijicaiion:  this  expression  may  at 
first  appear  extraordinary,  but  it  will  be  seen  that  it  is  per- 
fectly just. 

Devitrification  ha?  already  been  observed  by  various  che- 
mists ;  some  even  have  seen  and  remarked  several  circum- 
stances, but  in  an  insulated  manner;  and  I  do  not  know 
that  anv  one  has  ever  published  a  complete  body  of  re- 
searches proper  for  rendering  it  clear,  and  for  proving  that 
it  is  connected  with  all  the  known  properties  of  all  bodies  of 
nature,  and  that  it  is  onlv  the  pixjduct  of  crystallization. 

Reaumur  first  observed  that  glass,  especially  when  com- 
posed of  diti'erent  earths,  as  bottle-glass  is  in  jreneral,  may 
DC  decomposed,  and  lose  its  transparency  and  all  its  other 
vitreous  properties.  Being  entirely  engaged  with  his  labour 
on  porcelain,  he  was  desirous  of  applying  this  discovery  to 
the  fabrication  of  pottery,  and  ascriljed  the  phaenomenon  to 
the  sut)?tances  in  which  he  caused  glass  to  cement.  This 
fact  is  called  cemcniation  of  glass,  v.wA  the  result,  Reaunmr's 
porcelain.  NoLhinir  was  more  calculated  to  retard  the  real 
kiiowk'do'c  of  this  pha;nomenou  than  a  similar  denomi- 
nation. 

'J'he  labours  of  Rosq  d'Antic,  on  the  satne  object,  were 
imdertakcn  merely  to  obtain  by  this  method  a  good  kind  of" 
pottery,  andto  find  cements bythehelpof  whichnew  propcr- 
tiv  s  mi^ht  be  given,  to  that  body.  It  isthusthat,  bvgivingtlie 
imjnopcr  nameof  <;/';y/('///f//'/o/7  to  a  phienomenon  which  de- 
pended in  no  manner  on  the  substances  added  as  cement, 
they  misled  thost:  who  were  induced  to  follow  the  course  of 
the  experiments  before  made.  It  indeed  results,  that  science 
has  gained  nothing  in  this  respect  since  the  time  of 
.Ilcaumur;  several  persons  have  attempted  to  cement  glassi^ 
and  observed  notliing  more  in  the  result. 

vSevera!  persons  have  since  observed  in  glass  the  property 
of  cciving  birth  to  crystallization  ;  those  remarks,  n)ade  in 
paiTicular  by  artists  placed  at  the  head  of  glass  manufacto- 
ries, have  not  furnished  the  consequences  which  ought  to  be 
deduced.  The  heads  of  a  large  establishment  have  seldom 
4  time 
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time  to  stop  to  contemplate  small  effects;  they  are  obliged  to 
embrace  too  manv  things  at  once.  These  remarks,  curious 
in  themselves,  remained  without  anv  consequence;  and  no' 
one  iniaoined,  or  dared  to  jjubh^h,  that  the  crystallization  of 
gjass  and  cemencalion,  bv  tiie  process  of  Reaumur,  were  ab- 
solutely one  and  the  same. 

Sir  James  Hall,  in  his  ingenious  experiments  on  whin- 
stone  and  lava"^,  discovered  in  these  stones  the  property  of 
fu?ino;  into  glass,  and  of  returning  to  the  state  of  stones, 
accordin<r  to  circumstances. 

He  calls  the  latter  fact  a  devitrification;  he  saw  that  it 
was  the  effect  of  a  precipitation,  and  he  explains  it  in  a 
true  and  satisfactory  manner ;  but  being  too  much  occupied 
in  deducing  from  this  fact  arguments  in  favour  of  the  vol- 
eanists,  he  neglected  to  follow  in  that  phaenomenon  whatever 
intercstinfT  it  presented  to  the  philosopher.  This  is  the  task 
which  I  have  imposed  upon  mvself;  and,  in  this  memoir  on 
devitrification,  1  propose  to  explain  the  result  of  mv  last  re- 
searches; as  mv  sitiiation  has  placed  at  my  command  a  fire 
exceedinijlv  violent,  and  continued  for  several  years,  I  was 
enabled  To  observe  what  few  have  an  opportunity  of  seeing. 
1  he  facts  which  I  am  going  to  relate  partly  explain  them- 
selves; they  are  the  result  of  the  laws  to  which  all  bodies  are 
subject;  the  whole  merit  of  the  observation  consists  in 
having  seen  them  in  substances  in  which,  and  at  times  whei, 
it  was  not  known  that  these  laws  took  place. 

The  bottom  of  furnaces  for  fusing  glass  exhibit  in  gene- 
ral large  cavities,  hollowed  out  by  the  action  of  the  fire  and 
of  corroding  substances,  which  often  fuse  crucibles.  These 
cavities  become  filled  with  a  kind  of  glass  called  picndil. 
This  picadil  is  the  result  of  the  ashes,  which  are  vitrified,  of 
some  of  the  stones  of  the  furnace  which  are  fused,  and  par- 
ticularlvof  the  glass  which  falls  I'roni  the  pots.  Care  is  taken 
to  take  it  out  at  each  fusion.  At  the  end  of  the  duration  of 
the  furnace,  the  fossa,  being  enlarged,  cannot  empty  them- 
selves entirely,  and  on  that  account  picadil  rcmams  in  them. 
When  the  furnace  is  extinguished,  the  picadil  experiences  a 
cooling  exceedingly  slow,  because  it  is  surrounded  by 
mason-work,  consisting  of  several  cubic  toises,  which  has 
been  heated  for  more  than  a  year.  I  always  observed  that 
it  was  in  the  glass  at  the  bottom  of  the  furnaces  that  I 
found  crystallizations;  they  were  diffused  throughout  the 
mass  of  the  glass,  which,  in  other  respects,  was  exceedingly 

*  Bibliolbeque  Br'itanniqp.e,-  \-o\.  xiY.  See  aJ<>  the  Philosophical  Trans- 

^liOBS. 

R  3  pure 


'262  On  the  Devitrification  of  Glass, 

pure  and  transparent.  These  crystallizationsj  always  nu- 
merous and  very  regular,  excited  my  curiosity,  as  tliey  had 
done  that  of  several  glass  manutacturers  before.  I  collected  a 
large  quantity  of  them;  and  I  carefully  selected  the  most 
curious,  and  those  which  exhibited  the  most  extraordinary 
characters. 

Bv  comparing  the  pieces  I  had  obtained,  and  the  circumr 
stances  under  which  they  were  produced,  and  by  making 
remarks,  attempts,  and  experiments  to  imitate  at  pleasure 
these  crystallizations,  I  was  soon  able  to  distinguish  different 
classes  of  them,  all  produced  by  the  nature  of  the  different 
substances  which  enter  into  the  composition  of  glass.  I 
shall  here  take  a  short  view  of  them  :  I  shall  not,  however, 
speak  of  devitrification,  which  almost  always  takes  place  in 
the  scoriie  of  forges;  every  body  has  been  able  to  remark  it, 
and  may  account  for  it  bv  what  I  am  about  to  say. 

The  lirst  remark  which  may  be  made  is,  that  the  more  in- 
gredients there  are  in  glass,  the  more  susceptible  it  is  of 
beino"  speedily  and  easily  dcvitrified  :  but  as  a  solvent  charged 
with  a  great  quantity  of  saline  substances  suffers  them  to 
crystallize  in  a  more  confused  manner,  it  is  also  not  in  these 
kinds  of  glass  that  the  most  regular  crystallizations  are  re- 
marked; a  precipitation  is  effected  in  the  whole  mass;  each 
of  the  ingredients  obeys,  at  the  same  time,  the  Ia\\s  of  af- 
finity :  transparency  disappears  speedily,  and  in  a  little 
time  nothing  more  is  perceived  than  a  stone  instead  of  a 
vitreous  body.  Amidst  this  chaos,  it  is  however  impos- 
sible not  to  discover  the  rudiments  of  crystallization.  Such 
are  thephxncmcna  exhibited  in  their  devitrilicatioii  by  glass 
bottles,  which  approach  near  to  glass  entirely  earthy,  since 
very  few  ?a!is  enter  into  their  composition. 

Any  person  may  keep  a  common  glass  bottle  in  a  heat 
long  enough  continued,  and  capable  of  softening  its  paste; 
soon  after  it  changes  its  colour,  becomes  gray,  and  has  the 
appearance  of  earthen  ware.  Such  is  the  porcelain  of  Reau- 
mur; but  it  is  seen  that  there  is  nothing  here  which  has  the 
least  resemblance  to  cementation. 

Now,  instead  of  observing  the  pl.nenomenonin  so  small  a 
mass,  if  I  search  the  bottom  of  the  furnaces  in  which  such 
bottles  are  fused,  I  find  that  the  glass  is  absolutely  devitri- 
ficd,  and  that  it  even  has  assumed  so  stony  an  appearance, 
that  the  most  expert  eye  can  scarcely  distinguish  the  brick 
of  which  the  furnace  is  constructed  from  the  part  which 
has  been  glass.  It  is  only  bv  follow  ing,  in  the  fragments 
less  advanced,  the  protrrcss  of  the  devitrification,  that  one 
can  distinguish  the  glass  in  a  granulated  stone,  which  has 
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rather  the  appearance  of  earthen-ware,  or  strongly  baked 
clay.     . 

Cooling,  continued  for  an  hour  or  two,  is  often  sufficient 
to  effect  an  entire  devitrification  of  the  glass  of  bottles.  I 
have  pieces  about  eight  centimetres  in  thickness,  which  I 
collected  in  the  glasshouse  of  JM.  Saget,  at  La  Gare.  On 
taking  from  the  furnace  a  pot  intended  to  be  renewed,  the 
glass  which  remained  at  the  bottom  was  preserved  from 
cooling  during  the  time  employed  by  the  pot  in  cooling: 
and  the  nature  of  this  glass  was  entirely  changed ;  it  was 
nothing  but  a  mass  of  crystals  composed  of  small  needles 
conversino;  towards  common  centres.  There  was  no  longer 
any  appearance  or  vitrincation. 

This  fact  shows  with  what  facility  the  glass  of  bottles 
becomes  vitrified,  and  always  without  the  least  appearance 
of  cementation. 

The  infinite  variety  of  the  substances  employed  in  making 
bottles  produces  a  great  change  in  the  phasnomena  which 
take  place  durlncr;  their  devitrification,  and  no  doubt  must 
have  an  influence  on  the  form  of  the  crystals;  but  I  have 
not  had  much  opportunity  of  observing  this  kind  of  glass. 

Proceeding  then  to  glass  less  earthv,  and  composed  of 
fewer  substances, — if  1  examine  also  the  bottom  of  furnaces 
for  fusing  that  kind  of  g'ass  called  glass  of  Alsace,  or  half 
white  glass,  in  which  there  is  more  pure  silcx,  and  more 
alkali  to  fuse  it,  I  observe  nearly  the  same  phaenomena, 
but,  being  less  abrupt,  they  are  more  easily  remarked  and 
separated.  At  first,  and  in  pieces  where  devitrificati(jn  is 
connnencing,  people  might  almost  say  that  they  saw  a 
blue  colour  diffused  throuiihout  a  greenish  liquid- 

I  shall  here  briefly  mention  a  very  singular  fact,  which 
I  intend  to  examine  ct  more  length  in  another  memoir. 
This  greenish  glass  mixed  with  blue  seems,  indeed,  to  have 
become  of  a  dirty  blue  when  looked  at  opposite  to  the  Ijoht : 
but  if  it  be  placed  between  the  light  and  the  eye,  it  seems 
always  greenish,  so  that  it  reflects  the  blue,  and  only  refracts 
the  greenish  colour.  Continuing  to  observe  the  devitrifi- 
cation of  demi-while  glass,  it  is  seen  that  the  blue  precipi- 
tation is -followed  by  another  more  abundant,  which  civcs 
the  dirty  white,  and  is  very  distinct  from  the  former.  "The 
latter  becomes  still  darker  and  darker,  till  it  at  length  as- 
sumes the  colour  of  gray  horn. 

In  these  different  transitions  the  paste  of  the  glass  seems 
always  to  exist.  One  may  distinguish  its  polish,  its  frac- 
ture, and  all  its  other  properties  except  transparency :  but 
ill  the  midst  of  this  paste  similar  to  horn,   very  distinct  cry- 
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stallizations  are  formed  :  these  are  nuclei  composed  of  small 
needles  all  converging  towards  the  centre.  In  this  state  it 
is  no  longer  glass  ;  it  is  crvstal,  which  possesses  all  ■'he 
physical  properties  of  mineral  substances  left  to  themselves. 
An  exact  analysis,  made  with  a  certain  number  of  crys- 
tals carefullv  detached  irom  the  mass,  would  indicate  their 
nature,  and  throw  more  iii;;ht  on  their  formation. 

It  often  happens  that  these  crystallized  nuclei  are  enve- 
loped with  a  crust  which  seems  foreign  to  their  nature,  and 
which  may  be  compared  to  the  crust  with  v.  hich  flints  are 
covered  in  the  banks  of  chalk,  u  here  they  seem  to  grow. 

Such  is  the  series  of  the  phaenomena  exhibited  by  the 
devitrification  of  demi-vvhite  glass  when  it  takes  place 
slowly  ;  but  if  hastened  too  much,  these  phncnomena  return 
to  the  class  of  those  which  may  be  observed  in  glass  bottles. 
The  conunon  glass  in  question  was  that  in  which  no  earthy 
substances  but  v  ood  ashes  were  employed.  There  ought, 
therefore,  to  be  infinite  varieties  in  it,  according  to  the  dif- 
ferent compositions. 

It  is  very  difficult  to  make  white  glass  crystallize  or  to 
become  devitrified.  When  well  made  one  mav  even  say 
that  it  is  not  altered  by  heat  a  long  time  continued ;  but 
that  this  may  be  the  case  ihere  must  be  nothing  in  its  com- 
position except'  silex,  and  onlv  the  quantity  of  tiux  neces- 
sary to  saturate  it.  A  heat  continued  as  long  as  possible 
will  not  then  effect  any  other  change  in  the  glass  than  to 
harden  it  and  make  it  become  yellow. 

When  white  glass  contains  a  ctrtain  quantity  of  neutral 
salts  or  alass  gall,  which  the  fire  has  not  had  time  or  power 
to  dissipate,  there  often  results  durinj!;  a  slow  cooling  what 
is  ca\hd graisse,  rat'uio,  bubbles,  and  stones,  winch  re 
fiuddenlv  and  spontancousU-  formed. 

These  accidents,  their  dilierent  causes,  and  the  remedies 
to  be  applied,  are  treated  of  at  full  length  in  the  first  part 
of  my  work,  where  I  speak  of  the  fusion  of  glass ;  but, 
though  the  explanation  of  these  facts  belong  entirely  to  the 
theory  of  devitrification,  I  think  it  necessary  to  treat  here 
of  the  phsenomeua  arising  from  the  presence  of  the  difllerent 
earths. 

White  glass  contains  lime  in  greater  or  less  quantity,  in 
consequence  of  the  reasons  mentioned  in  speaking  of  the 
different  compositions  of  this  substance.  Thisliinc,  when 
in  excess,  crystallizes  exceedinely  well,  as  remarked  by 
Lovsel.  These  crystals  may  be  easily  distinguished :  they 
are  so  abundant  that  they  absolutely  obscure  the  transpa- 
j-ency,     They  are  prisms  which  seem  to  float  in  the  midst 
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of  the  paste  of  the  glass,  and  which  tend  to  collect  them- 
selves into  stars  of  different  forms.  These  stars  are  all  nearly 
of  the  same  size,  and  about  two  or  three  millimetres  in 
length.  When  this  crvstallization  is  eflected  of  itself  in 
large  masses  at  the  bottom  of  the  furnaces,  the  colour  of 
the  glass  becomes  darker,  inclining  to  black,  bv  the  pre- 
sence of  a  certain  quantity  of  ashes  mixed  with  it.  The 
striated  stars  here  mentioned  become  the  more  numerous 
as  they  recede  further  from  the  side  in  contact  with  the  fire. 
Crystallizations  first  in^-ulated  are  soon  succeeded  by  a  n)ass 
entirelv  crystallized,  in  which  nothing  of  the  vitreous  cha- 
racter is  distinguished. 

Such  are  the  most  usual  characters  of  crvstallization : 
but  one  often  sees  others  which  are  certainly  owino^  to 
chance,  and  which  deserve  to  be  observed  on  account  of 
their  variety*. 

I  have  some  pieces  of  glass  containing  crystals- of  so  great 
tenuity  that  they  can  scarcely  be  seen  bv  the  help  of  a  mag- 
nifying glass.  They  are  prisms  diveroing  from  the  same 
centre  and  forming  stars  which  are  often  not  more  than  a 
millimetre  in  size  :  their  union  seems  to  be  a  slight  obscu- 
rity in  the  paste  of  the  glass. 

Some  pieces  exhibit  the  aspect  of  a  saline  crust  applied 
on  a  foreign  body  with  which  the  jilass  was  in  contact.  Tu 
some,  this  crust,  composed  of  striated  paps,  seems  to  ad- 
vance more  and  more,  and  to  gain  on  the  glass. 

There  is  still  another  variety  more  curious  than  anv  of 
those  already  mentioned  ;  it  is  that  observed  in  the  middle 
of  the  paste  of  theglass;  centres  of  crystallization  like  peas, 
and  almost  similar  to  grains.  Thev  are  small  globules  flat- 
tened at  the  two  ends,  with  an  umbilicus  in  the  middle  of 
each  depres'^ion.  The  sides  have  ribs  like  the  seeds  of  the 
capucin,  and  these  ribs  are  always  six  in  number. 

My  intention  is,  when  I  can  procure  a  sufficient  numbcT 
of  these  singular  crystals,  to  analyse  them,  in  order  to  dis- 
cover what  is  the  earth  which  affects  so  extraordinary  a 
form . 

Such,  in  a  few  words,  are  the  principal  facts  by  which 
the  precipitation  and  crvstallization  of  glass  are  character- 
ized. It  is  seen  that  they  are  of  the  sauie  nature  as  those 
produced  bv  the  cementation  indicated  bv  Reaumur,  and 
that  the  result  is  always  a  devitrification  more  or  less  abso- 
lute. 

*  M.  Sage  has  i't  His  ros<;es*ion  a  piece  of  gl^ss  crystallized  into  ba- 
saliie  iirisros  of  jix  planes  and  entirely  deviirilicd. 
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When  glass  is  devilrlfied  it  has  no  loii^er  a  vitreous  hut 
a  granulated  iVacture  :  it  possesses  no  transparency,  and  has 
a  peri'ect  resenjblance  to  a  stone  :  it  becomes  a  less  bad  con- 
ductor of  caloric  and  electricity,  hi  a  word,  it  is  no  longer 
susceptible  of  being  fused  at  the  same  degree  of  heat ;  and, 
to  bring  it  more  easily  to  the  vitreous  state,  it  must  be  first 
povmded,  in  order  to  place  in  contact  the  substances  which 
were  separated  from  each  other  durii\g  the  crystallization, 
and  which  can  no  longer  serve  as  mutual  Huxes. 

I  wish  the  novelty  of  several  of  the  facts  which  T  have 
here  related,  and  the  consequences  I  have  deduced  from 
them,  in  proving  that  the  crystallization  of  glass  is  a  devi- 
trification, may  be  sufficiently  interesting  to  induce  che- 
mists to  pay  attention  to  them.  I  have  no  doubt  they  will 
he  able  to  form  many  comparisons  which  escaped  me,  or 
which  the  limits  of  a  single  memoir  would  not  allow  me 
to  mention.  The  resemblance  of  my  specimens  of  devi- 
trified  glass  to  those  of  certain  kinds  of  lava ;  the  possibility 
that  ©rhcr  kinds  of  lava  may  have  undergone  a  more  abso- 
lute devitrification  by  a  longer  cooling  through  volcanic  cur- 
rents, or  by  remaining  fluid  for  whole  years  under  crusts 
already  cooled  :  every  thing,  in  short,  induces  me  to  believe 
tliat  these  facts  may  afford  the  means  of  explaini)ig  geolo- 
gical phaenomena  respecting  which  philosophers  have  not 
agreed,  because  nothing  could  make  theni  believe  that  stones 
had  before  been  glass. 


XLVI.  On  the  beautiful  Green  Colour  for  Painting,  tuldck 
nrai/  he  ohtainM.  from  Chrome.  Bi/  Godon-Saint- 
Memin  *. 

W  HEN  M.  Vauqr.rlin  nmdc  known  his  ingenious  labour 
on  the  red  lead  of  Siberia,  as  the  interesting  series  of  the 
analyses  which  he  published  showed  him  that  chrome  is 
dispersed  throughout  various  parts  of  the  earth  ;  since  Ame- 
rica presents  it  in  the  emerald,  India  in  the  spinel,  and  Si- 
heria  in  chrouiati/ed  lead  ;  he  foresaw  that  this  metal  would 
vnc  day  be  found  in  a  natural  state  sufficiently  abundant  to 
make  a  useful  application  of  it  to  the  arts,  and  he  indicated 
the  importance  of  it  in  a  memoir f.  The  discovery  of  chro- 
matized  lead  ore  found  in  France  confirmed  the  i^appy  con- 
jectures of  this  illustrious  chemist,  and  convinced  us  that 

•  From  -Annates  d:i  Musfum  Natiouiil  a''Hiiioire  NiUmelle,  No.  zx. 
f  Annulis  de  Cbiniie,  Fevr.  i7«jS. 

the 


which  may  le  oltained  from  Chrome,  267 

the  know^edae  of  chrome  was  a  present  of  great  value  made 
to  the  sciences  and  to  societv. 

Bem^  employed  at  present  in  examining  the  chemical 
properties  of  this  metal,  I  directed  my  observations  in  par- 
ticular to  its  oxide,  or  the  combinations  it  mav  present  with 
earths,  in  the  hope  of  finding  the  elementary  green  colour 
so  lonij:  wished  for  by  painters.  A  series  of  experiments 
enabled  me  to  publish  results  so  very  satisfactory,  that  I 
hope  soon  to  see  the  green  colour  of  chrome  make  a  figure 
on  the  pallette  of  the  painter  along  with  those  beautiful  co- 
lours for  w  hich  the  art  has  long  been  indebted  to  those  oc- 
cupied with  the  natural  sciences. 

Having  prepared,  by  the  common  processes,  an  alkaline 
chromate,  I  poured  into  it  a  solution  of  mercury  ad  onbu- 
mion.  There  was  formed  a  precipitate  of  a  very  beautiful 
red  colour,  which  experienced  no  sensible  change  in  the 
air.  As  this  chromate  exhibited  a  combination  very  proper 
for  furnisliing  oxide  of  chrome  by  an  easy  decomposition, 
I  thought  that  this  salt  mixed  with  an  earth  would  civCj  by 
the  aid  of  heat,  the  colour  I  required. 

Three  parts  of  the  chromate  of  mercury  and  one  of  alu- 
mine  were  strcngly  heater!  m  a  crucible.  The  result  was  a 
yellow  substai.'ce,  slghriy  greenish  at  the  parts  in  contact 
with  the  air,  and  which  1  found  to  be  chromate  o!"  alumine. 

I  repeated  the  same  t-xperunent  wiih  the  same  propor- 
tions, but  in  a  strcuLer  heat,  end  obtained  a  beautiful  creeu 
colour  having  a  great  deal  of  body,  which  experienced  no 
alteration  either  from  the  air  or  from  light.  The  series  of 
my  experiments  naturally  induced  me  to  analyse  the  chro- 
0iate  of  mercury,  the  result  o^"  which  I  shall  here  lay  before 
the  reader,  as  it  may  serve  to  guide  those  who  may  be  de- 
sirous of  procLiring  oxide  of  chrome,  or  the  green  colour 
proper  for  painting. 

Anahjsh  of  the  Chromate  of  Mercury, 

Fifty  grammes  of  the  chromate  of  mercury  were  intro- 
duced into  a  iTtort,  to  the  neck  of  which  was  adapted  a 
glass  tube  immersed  in  a  tub,  a  flask  being  properly  placed 
to  collect  the  gas  which  might  be  disengatred  during  the 
operation. 

After  being  exposed  for  fifty  minutes  to  a  heat  which, 
during  the  last  moments,  was  exceediniily  sirono;,  I  thousht 
that  the  whole  of  tlie  mercury  must  have  passed  over."'  I 
took  the  apparatus  from  the  fire.  The  whole  of  the  mercury 
condensed  in  the  tub  was  found  to  amount  to  40  grammes. 
1  found  tlie  chrome  oxidated  under  the  form  of  a  li^-'ht  re- 
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gnlus  of  a  green  colour,  execc(]ingly  intense,  the  weight  of 
wliich  amounted  to  no  more  than  06*3. 

The  neck  ot"  the  retort  was  slicrhtly  lined  with  some  small 
portions  ot  green  oxide,  and  ot  a  substance  ota  darker  red 
than  that  ot  chromate  of  mercury,  but  which  I  suppose  to 
be,  with  some  modifications,  the  same  combination. 

r  have  not  yet  determined  the  weight  of  the  oxvgen  gas, 
but  it  may  be  easily  seen  that  the  defect  03' 7  minus  the 
quantity  of  oxygen  which  constitutes  the  oxiue  of  mercury 
at  a  miniymim,  expresses  nearly  the  difference  which  exists 
between  the  state  of  oxidation  and  liiat  of  the  acidity  of 
chrome. 

This  oxide  alone,  by  its  mixture  with  the  carbonate  of 
lead  (white  lead),  furnishes  durable  and  varied  tints;  but 
it  is  no  doubt  more  advantageous  to  employ  it  in  the  state 
of  combination  with  an  earth;  for  it  appears  certain  that 
in  this  circumstance  the  colours  of  the  metallic  oxides  ac- 
quire more  brilliancy  and  durability,  as  we  find  to  be  the 
case  in  ultramarine,  smalt,  sienna,  earth,  &c» 

The  green  of  chrome,  besides  the  advantage  of  being  use- 
ful in  painting  in  oil  and  distemper,  may,  with  the  ne- 
cessary quantity  of  flux,  be  applied  immediately  on  porce- 
lain, and  can  endure  the  greatest  heat  without  alteration.  It 
niay  be  employed  for  painting  on  glass,  in  enamel,  and  for 
communicating  to  crystal  the  colour  of  the  most  beautiful 
emerald.  It  may  be  used  in  general  for  oruHmcntlng  pot- 
ter\'  of  all  kinds.  I  have  found  by  experiment  that  it  may 
he  prepared  at  such  a  price  as  to  be  within  the  reach  of  all 
■manufacturers.  The  different  essays  I  had  had  the  honour 
to  submit  to  administration  seem  to  nie  sufficient  to  induce 
me  to  believe  that  this  colour  will  one  day  furnish  a  great 
resource  to  our  mainifactorics. 

I  propose  to  make  known  other  observations  proper  to 
enlarge  the  history  of  chrome,  as  well  as  of  some  prepara- 
tions, which,  perhaps,  as  well  as  artificial  chromate  of  lead, 
already  introduced  into  painting,  may  become  interesting 
to  the  arts;  bat  I  wish  to  have  leisure  to  present  in  order 
the  notes  I  may  be  enabled  to  niake  on  this  substance,  of 
more  importance  to  be  studied,  as  the  territory  of  France 
seems  to  furnish  it  in  abundance. 

Result  of  the  Annhjs'is  of  the  Chromate  of  Mercury. 
Oxide  of  chrome  _  _  _  -  \<2'Q 

Oxide  of  mercury        -  -  -  -  S3* 

Difference  between  the  state  of  oxidation 

and  that  of  the  acidity  of  chrome         -         4*4 
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XLVII.  Reflections  on  the  particular  Properties  of  Roman 
Alum.  By  M.  Curaudeau,  Mtmher  of  the  Sucitfy  cf 
Fliarmacy  at  Paris,  &i'c.  * 

JVl.  Vauquemn  has  recently  analysed  the  different  kinds 
of  akim  employed  in  commerce,  and  from  this  analysis  has 
iihown  that  the  proportions  of  the  acid  and  of  base  are  nearly 
the  same  in  each  kind. 

M.  Hassenfratz  observes  f,  that  if  Vauquelin  finds  no 
sensible  difference  in  the  proportions  of  the  acid  and  bases 
of  each  kind  of  alum,  it  is  however  very  true  that  dyer? 
allow  that  Roman  alum  produces  in  dyeing,  effects  which 
could  not  be  obtained  from  the  other  "kinds.  The  same 
chemist  adds,  that  if  anv  other  person  than  Vauqnelin  had 
announced  this  result  he  should  have  been  inclined  to  sus- 
pend his  opinion ;  but  that  chemists  have  assured  them- 
selves of  the  exactness  of  M.  VauqueHn,  and  the  confidence 
to  which  his  experiments  are  entitled.  This  opinion,  in 
which  I  sincerely  participate,  is  still  strengthened  by  the 
labour  I  have  been  engaged  in  on  alum. 

M.  Hassenfratz,  however,  cannot  resist  the  doubt  exclt<?d 
by  the  difference  in  the  crystallization  of  Roman  alum, 
which  affects  the  cubic  form,  and  of  the  other  alums  the 
form  of  which  is  octaedral.  He  suspects  that  this  diffe- 
rence may  depend  on  the  (quantity  of  the  base  which  Roman, 
alum  may  have  greater  than  the  other  kinds  of  alum, 
though,  like  them,  it  may  have  an  excess  of  acid. 

This  observation  of  M.  Hassenfratz  on  the  difference  of 
crystallization  is  very  correct ;  but,  as  the  consequence 
which  he  deduces  can  be  only  conjecture,  it  can  in  no 
manner  stand  in  opposition  to  the  analysis  of  Vauquelin. 
In  regard  to  the  preference  given  by  the  dyer,;  to  Roman 
alum,  it  is  not  the  result  of  an  ill  founded  prejudice;  it  is 
certainly  true  that  Roman  alum  produces  in  dyeing,  effects 
which  cannot  be  obtained  from  the  other  kmds  of  alum. 
I  have  prepared  with  Roman  akro  red  morocco  as  beaulifuJ 
.  as  that  of  Choisy,  w-hilc  with  any  other  kind  of  alum  1  could 
obtain  only  disagreeable  colours. 

Crystals  of  Roman  alum  obtained  in  a  liquor  with  excess 
of  sulphuric  acid,  retained  in  dyeing  the  same  properties  as 
they  had  before  their  solution. 

This  experiment,  which  destroys  the  conjecture-  of 
M.  Hassenfratz  in  regard  to  the  excess  of  base  in  Roman 
alum,  proves  that  this  alum  has  properties  peculiar  to  it, 
but  which  cannot  be.  explained  by  analysis.  Unfortunately, 

*  Fiom  A>i/ia!rs  de  Chirnif,  No  153. 
f  AnKu'.ei  de  Chir^is,   No.  150. 
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there  are  many  of  these  pliaenonicna  o:  which  chemists  will 
)oiig  remain  spectators  betore  any  cause  can  be  assigned  for 
them. 

Mow  can  we  explain  the  jihrennmena  of  cementation, 
which  converts  into  steel  one  of  the  extremities  or  the  mid- 
dle of  a  bar  of  iron  subjected  to  this  operation,  while,  ccB^ 
tcri<i  parilus,  the  remainrlcr  continues  to  be  iron  ? 

How  can  we  explain  the  phnenomena  of  the  combination 
of  hydrojren  with  oxygen,  which,  instead  of  giving  birth  to- 
zn  acid  liquor,  produces  an  insipid  liquor  ? 

From  the  analysis  of  M.  \'auquehn  one  might  suspect 
the  observation  of  ISI.  Hassenfraiz,  and  the  experiment  I 
have  meulioned,  that  the  properties  of  Roman  alum  depend 
on  the  state  in  which  the  aluminc  is  found,  and  that  there 
must  be  a  great  difference  between  the  alumine  of  Roman 
alum  and  that  of  our  natural  or  artificial  alums. 

A  volcano  has  been  the  crucible  in  which  nature  prepared 
the  Roman  alum,  while  our  furnaces,  in  which  we  prepare 
that  alumine,  though  brought  to  a  strong  red  heat,  are  cold 
in  comparison  of  the  conflagration  produced  by  a  volcano*. 
How  much  colder  are  the  turfy  marshes  in  which  the  latter 
alum  is  prepared  by  nature  ?  Every  thing  then  proves  that 
the  action  of  the  caloric  must  have  been  very  strong,  and 
that  it  is  by  it  that  a  very  particular  modification  has  been 
brought  to  the  state  of  alum.  This  conjecture  is  still 
further  strengthened  by  another  phoenomenon — that  exhi- 
bited bv  the  presence  of  potash  in  the  earths  of  solfaterra. 
This  alkali  has  certainK'  not  had  there  a  vegetable  origin, 
and  under  this  circumstance  it  cannot  be  considered  but  as 
the  result  of  a  combination  of  the  principles  which  the  heat 
ipaay  have  called  into  action  in  some  mineral  substances. 

I  shall  conclude  by  observing,  that  the  accuracy  of 
'M.  Vau(juelin's  analysis  ought  to  subsist,  because  analysis 
cannot  fc/ilow  these  modifications,  and  that  alumine,  when 
it  issues  by  analvtical  means  from  its  composition  of  Roman 
alum,  cannot  appear  to  us  but  in  that  new  state  of  modifi- 
cation given  to  it  by  the  re-agent  in  taking  it  from  its  first 
composition.  I  presume  thai  this  explanation  will  long  be 
the  only  probable  one  that  can  be  given  in  regard  to  the 
causes  of  ihe  particular  properties  of  Roman  alum,  and  that 
further  researches  on  tliis  subject  may  have  a  great  resem- 
blance to  those  the  object  (;f  which  is  to  discover  the  phi- 
losopher's stone. 

■^  Tf  this  opinion  of  the  author  be  correct,  how  arc  we  to  account  for 
mineral  substances  being  found  uni'uscrf  in  volcanic  scoria  vhich  would 
Hue  icbisi  the  action  of  our  furnaces  ? — l-aJlT. 

1  XLVIII.  List 
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XLVIII.  List  of  Patents  for  new  Inventions  tvh'ich  have 
passed  the  Signet  Office  from  Novejnher  24  to  Decern^ 
btr  24,  1804. 

JL  o  Thomas  Margrave,  of  the  parish  of  St.  Marv,  White- 
chape],  in  the  couiitv  of  Middlesex,  silk  throwster,  for  the 
sole  use,  benefit,  and  advantage,  of  his  invention  of  certain 
mills  and  machinerv,  upon  a  new  or  improved  construc- 
tion, for  throwing,  spinning,  doubling,  and  twisting  silk 
thread,  cotton  thread,  flax  thread,  hemp  thread,  and  all 
such  other  articles  as  usually  are  or  may  be  thrown,  spun, 
doubled,  or  twisted. 

To  Samuel  Guppy,  of  the  city  of  Bristol,  merchant,  for 
his  invention  of  certain  additions  and  improvements  on 
machines  for  cutting,  heading,  and  finishing  nails,  and  the 
mode  of  workinii:  thereof,  for  which  machines  he  obtained 
his  majesty's  lexers  patent,  bearing  date  on  or  about  the 
19th  of  August  1796,  whereby  considerable  ]ah;nir  is  saved, 
and  which  additions  and  improvements  mav  be  used  with, 
or  independent  of,  such  former  machines. 

To  Richard  Wiilcox,  of  the  city  of  Westminster,  eno;i- 
necr,  for  certain  machinery  for  more  expeditiously  cutting, 
stripping,  or  plucking  the  various  furs  of  beavers,  seals, 
wool,  hair,  &c.  from  the  various  skins  now  cut,  plucked, 
or  stripped  by  hand,  and  for  sundry  methods  of  prcparins: 
and  cleansing  the  said  skins. 

To  Stephen  Pasquier,  of  Wilderness-row,  Charterhouse- 
square,  in  the  countv  of  ^Middlesex,  professor  of  languasres, 
foranew  manufa;  ture,  system,  or  method  of  writing;,  print- 
ing, engraving,  drawing,  painting  or  stamping,  working 
and  using  certain  characters,  figures,  instruments  and  ma- 
chines for  facilitating  correspondence  and  other  literary 
operations. — This  patent  extends  to  all  his  majssty's  colo- 
nies and  plantations  abroad. 

To  Joseph  Wickham  Mavcr,  of  Soho-square,  in  the 
countv  of  Middlesex,  esq.^  for  certain  improsementsonbiti 
of  bridles. 

To  Abraham  Underdown,  of  the  parish  of  Ealing,  in  the 
county  of  Soutliampton,  for  a  new  mode  or  method  of 
making  flour  without  grain. 

To  Solomon  Houghara,  of  Aldersgate- street,  in  thf  city 
of  London,  goldsmith,  for  spring' clasps'  for  buckles,  locketa, 
and  other  ornaments  of  dress. 

To 
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To  William  Evciiiard,  baron  Van  Doornik,  of  Well- 
street,  in  the  countyoi  JVIiddlesex,  for  certain  compositions 
formed  by  uniting  an  absorbent  or  detergent  earth  with 
ether  ingredients,  so  as  to  render  the  same  more  effectual  in 
washing  or  scouring,  and  for  various  purposes,  to  which 
soaps  and  detergent  earths  are  now  applied. 


XLIX.   Description  nf  a  IfmJf's  ylpparntus,  invevled  hy 
3/r.  J.  Knight,  of  Foster-lane,  London*. 

J.  HE  inconvenience  attending  the  complicated  form  of  the 
Woulf  *s  appaiatus  now  in  use,  is  felt  by  experimental  che- 
mists in  general.  Considering,  therefore,  how  desirable  ^ 
thing  it  would  be  to  render  so  useful  an  apparatus  more 
simple,  and  at  the  same  time  preserve  all  its  properties,  I 
have  endeavoured  to  accomplish  it  by  constructing  an  ap- 
paratus agreeably  to  the  following  description.  How  far  I 
have  succeeded  in  my  object,  the  public  will  be  able  to 
judge ;  and  should  it  prove  useful  I  shall  feel  gratified  in 
havino^  contributed  to  the  advancement  of  science. 

AAA  (Plate  VIT.)  represents  three  vessels,  each  ground 
into  the  mouth  of  that  below  it. 

BBB,  glass  tubes,  the  middles  of  which  are  ground  into 
the  neck  of  each  vessel,  which  allows  the  upper  end  to  rise 
above  the  liquor,  while  the  lower  descends  nearly  to  the 
bottom  of  the  next  vessel  below.  The  upper  vessel  serves 
as  the  receiver  to  catch  whatever  may  come  over  in  a  fluid 
form. 

E,  a  Welter's  tube  of  safety,  to  prevent  absorption. 

D,  the  lowest  vessel,  has  a  foot  which  supports  the  whole 
apparatus.  The  tube  C  is  for  the  purpose  of  conducting 
ihe  gas  into  a  pneumatic  trough. 

F,  an  adapter  ground  to  fit  the  receiver,  to  which  any 
retort  may  be  joined  and  luted  before  the  latter  is  put  into 
its  place. 

In  order  to  prevent  the  danger  of  oversetting  the  appa- 
ratus I  place  it  on  a  square  wooden  foot,  to  which  the  glass 
^ne  is  easily  fixed  by  sliding  it  in  between  two  grooves. 

By  substituting  a  stopper  in  place  of  the  adapter  this  ap- 
paratus forms  a  very  complete  Nooth's  j  the  materials  being 
put  iiit<i>  the  receiver  at  top. 

•  Comniunicatcd  by  tLc  Inventor. 
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L.  Proceedings  of  Learned  and  Economical  Societies. 

ROYAL   SOCIETV  OF  LONDON'. 

vJn  Friday  the  30th  of  November,  being  Saint  Andrew'^ 
day,  the  Roval  Society  held  their  anniversary  meeting  at 
their  apartments  in  Somerset  Place,  when  the  president, 
the  right  honourable'  sir  Joseph  Banks,  bart.  K.  E.,  in  the 
name  of  the  SocietVj  presented  the  gold  medal  (called  sir 
Godfrev  Copley's)  to  Smithson  Tennant,  esq.  for  his  va- 
rious chemical  discoveries  communicated  to  the  Society, 
and  printed  in  several  volumes  of  the  Philosophical  Trans- 
actions. The  president  delivered  the  customary  discourse 
on  the  subjects  contained  in  Mr.  Tennant's  papers.  After- 
wards  the  Society  proceeded  to  the  choice  of  the  council  and 
oliiccrs  for  the  ensuing  vear,  when,  on  cxaminino;  the  bal- 
lots, it  appeared  that  the  following  gentlemen  were  elected 
of  the  ctiuncil ; 

Of  the  old  council, — The  ritrht  honourable  sir  Joseph 
Banks,  bart.  K.  B.;  sir  Charles  Blagden,  knt.;  Kenrv  Ca- 
vendish, c_-c{.;  Edward  Whitakcr  Gray,  M.D.j  right  ho- 
nourable Charles  Grcville;  Charles  Hatchett,  esq.;  William 
Marsden,  esq. ;  P.ev.  Nevil  Maskelyne,  D.D. ;  George  carl 
of  Morton;  Joseph  Pianta  esq.;  John  Walker,  esq. 

Of  the  new  council, — The  right  honourable  lord  Frederic 
Campbell;  Davies  Giddv,  esq.;  Wiiliam  tlerschcl,  LL.D.; 
George  earl  of  Macartney ;  William  Parsons,  esq.;  James 
Robertson  Barclav,  M.D.;  Samuel  Horsley,  lord  bishop  of 
St.  Asaph  ;  Rev.  Richard  Dickson  Shackleford,  D.  D. ; 
William  Hyde  Woliaston,  Esq.;  Henry  Penruddocke 
Wyndham,  es(j. 

And  the  officers  were, — The  right  honourable  sir  Joseph 
Banksj  bart.  K.B.  president;  Wiiliam  Marsden,  esq.  tvea- 
surer ;  Edward  Whitaker  Gray,  M.D.;  William  Hyde 
Woliaston,  esq.  secretaries. 

Afterwards  the  members  of  the  Society  dined  together, 
as  usual,  at  the  Crown  and  Anchor  Tavern,  in  the  Strand. 

ROYAL  ACADEMY. 

On  Monday,  Dec.  10th,being  the  anniversary'  of  the  in- 
stitution oi"  the  Royal  Academy,  a  general  assembly  was  held 
for  the  appointment  of  the  annual  officers  for  the  year  1S05, 
when 

Benjamin  West,  esq.  was  re-elected  president.  Henry 
Thomson,  Philip  James  de  Loutherbourg,  Robert  Smirke, 
Joseph  Farington,  George  Dance,  John  Hoppner,  Thoma* 
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Lawrence,  and  Thomas  Stodliartl,  csqn-;.  in  rotation, council. 

Jolin  I'laxnian,  Henry  reccb,  Thonia.s  Lawrence,  Joseph 
Nor.^kens,  M.A.  Shcc,  JafDcs  Northcote,  John  Iloppacr, 
Hcnrv  Thomson,  and  John  Opie,  esqrs.  visitors. 

Joseph  Farington  and  (iconic  Dance,  es(|rs.  audilord. 

And  a  premiiuii  ol:  a  silver  medal  was  voted  to  Air.  Wil- 
jiam  ralleuiach,  tor  the  best  model  of  an  academy  tigurc. 

Board  of  Ar.nicrLTini:. 

Premiums  ottlred  hv  this  Board. 

[Continued  troin  i>;i_l;c  179.] 

Oj)Praf':'m  afTUhi^c. — To  the  person  who  shall  report  to 
the  Board  the  result  of  the  most  satisfactory  experiments 
on  the  various  operations  of  tillage — the  gold  vicdal.  It  is 
required  that  the  soils  on  which  the  experiments  are  made, 
he  carcfullv  described,  and  that  the  implements  with  which 
the  ope. ations  are  performed  he  explained.  Accounts,  ve- 
rilied  by  certificate?,  to  be  produced  on  or  before  the  first 
■Jucsdav  in  .Nhirch  1S0(). 

Fifl)d  for  JSla/ik'ind. — ^'lo  the  person  who  shall  draw  up, 
and  produce  to  the  Board,  the  most  satisfactory  accounts, 
founded  on  specilied  facts,  of  tlic  comparative  food  for  man- 
kind, produced  by  the  application  of  grass  land  to  cows, 
ft>r  butter  and  chee?e  ;  to  oxen  for  beef;  or  to  sheep  for 
mutton — ffif  gold  incdaf.  Accounts  to  be  produced  on  or 
before  the  fust  Tuesday  in  ^Larch  1606. 

load  for  m  a /I  kind. — To  the  person  who  shall  draw  up, 
and  produce  to  the  Board,  the  most  i^atistactory  account, 
founded  on  specified  facts,  of  the  proportionate  difTcrcnce 
between  grass  and  arable  land,  in  producing  food  for  man- 
kind— tilt'  Hold  niidul.  Accounts  to  be  produced  on  or 
before  tht  first  Tuesday  in  ALirch  IhOt). 

Paring  and  Burning. — 'I'o  the  person  w  ho  shall  report 
to  the  Board  the  result  of  the  most  satisfactory  experiments 
made  bv,  or  under  the  inspection  of,  the  reporter,  in  the 
parincr-  and  burning- husbandry — the  gold  medal.  Ac- 
couiUs,  verified  bv  certificates,  to  be  produced  on  or  before 
the  first  Tuestlav  in  April  1  SOti. 

Paring  and  Burning. —  To  the  person  who  shall  report  to 
^he  lioard  the  result  of  the  most  satisfactory  experiments 
made  bv,  or  under  the  inspection  of,  the  repr^rter,  to  ascer- 
tain the  proper  depth  of  paring,  in  order  to  burn,  relative  to 
ti.e  Miiiitv  of  the  soil — the  gold  mcdci.  Accounts,  vcri- 
jied  l»v  certificates,  to  Ix:  produced  on  or  before  the  first 
'i'uesday  in  December  ISOO. 

Burji'ng  Claij,  Loatn,  or  ]^Ji/rl. — To  the  person  who  shali 
nuke,  ana  report  to  the  Board,  the  most  satisfactory  expe- 
riments 
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rinients  to  ascertain  the  utility  of  burning  clay,  loam,  or 
marl,  for  the  purpose  of  manuring — the  gold  medal.  It 
is  recjuired  that  equal  portions  of  land  (not  less  than  five 
acres)  be  cultivated,  the  one  thus  manured,  and  the  other 
without  manure,  for  the  comparison,  during  three  years, 
each  portion  under  similar  crops.  The  quality  of  the  soil, 
the  expense  of  burning  and  carting,  and  the  products  of 
the  respective  portions,  to  be  reported  to  the  Board,  and 
verified  by  certificates,  on  or  before  the  first  Tuesday  in 
March  I8O9. 

Leases. — To  the  person  who  shall  draw  up,  and  present 
to  the  Board,  covenants  consistent  with  the  interests  of 
landlords  and  tenants,  that  shall  point  out  the  best  means 
of  preventing  the  tenant  from  leaving  his  land  in  an  ex- 
hausted state  at  the  expiration  of  his  lease — tiventy  guineas. 
To  be  produced  on  or  before  the  first  Tuesday  in  May  1805. 

BATH  AGRICULTURAL  SOCIETY. 

The  annual  meeting  of  this  respectable  society  began  on 
Monday  the  10th  of  December,  when  the  several  conmiit- 
tees  met  at  Iletling-house,  in  Bath,  belonging  to  this  so- 
ciety, and  the  residence  of  its  secretarv,  and  made  all  the 
necessary  arrangements  for  the  sli  ^'  of  cattle,  implements, 
&c.  Several  excellent  specimens  of  store  cattle  were  shown 
and  examined  in  a  yard  adjoining  ;  after  which  the  company 
dined  together  at  the  White  Hart  tavern.  Sir  G.  O.  Paul 
was  in  the  chair;  and  there  were  present,  lord  Cawdor,  sir 
John  Smith,  sir  J.  Hippeslev,  Messrs.  Dickenson  and  Gore 
Langton,  the  membcFS  for  Somersetshire;  Mr.  Hobhousc, 
M.I*.;  Mr.  Eastcourt,  M.P.;  Dr.  Parrv ;  Mr.  F.  Sitwcll, 
M.  P.;  Mr.  Paul;  Mr.  Billingsley  ;  Mr.  Ashley,  Mr.  Ac- 
land;  Mr.  Dyke  ;  Charles  Gordon  Grey,  esq.;  Mr.  Biggs; 
Mr.  Lethbridge  ;  Thomas  Crooke,  esq.  &c.  &c. 

Captain  Norton,  an  American  gentleman,  who  has  vi- 
sited this  country  for  agricultural  information,  was  elected 
an  honorary  member;  as  were  Mr.  Davy,  professor  of  che- 
mistry, and  Dr.  Currie. 

The  meeting  at  Hetling-house,  on  Tuesday,  was  most 
numerously  attended. 

Benjamin  Hobhouse,  M.  P.  esq.  in  the  chair  in  the  ab- 
sence of  the  duke  of  Bedford,  the  president,  who  was  pre- 
vented from  attending. 

Lord  Somerville,  also,  was  prevented  from  attending,  by 
indisposition. 

Several  excellent  fat  cattle  were  shown  alive  in  the  yard  ; 
among  which  Mr.  Eldridge  showed  an  excellent  two  yearf 
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old  new  Leicester  sheep }  Mr.  Grey,  three  good  new  I.ci-' 
ecster,  ot  one,  two,  and  throe  years  old  ;  Mr.  Jones,  neau 
WelHugtord,  two  sheep  of  mixed  breeds,  Dorset  and  Lei- 
cester, and  Leicester  and  Wilts. 

Several  excellent  specimens  ot  fiiw  \vo(^l  were  producctl: 
anvl  examined,  particnlaiiy  from  sheep  of  crosats  betweea 
the  Spanish,  Ryelands,  and  WUtd. 

Specimens  of  cloth  were  al>o  laid  before  the  society  fron^ 
English  wool,  nuieh  exceeding  in  cjualuy  any  before  made 
from  wool  imported  from  Spain. 

The  first  adjudication  of  the  annual  gold  medal,  left  by 
the  late  lamented  duke  of  Bedford,  and  called  tlie  "  Bedford 
medal,""  was  Miade  to  Mr.  Arthur  Young;,  for  liis  Essay  on 
the  Nature  and  Properties  of  Manures,  there  being  several 
other  candidates.  Sir  J,  Ifippeslcy  was  elected  a  vice-pre- 
sident, and  between  fiftfy  and  sixty  new  members,  resident 
in  ditlcrcnt  part>  of  the  united  kingdom.  Pren>iums  to 
encourasre  friendlv  or  benefit  societies  auiono;  the  labouring' 
poor  were  adjudged,  and  a  new  one  established  for  the  cn- 
cour.io^^ement  of  female  friendly  societies.  The  con)pany 
retired  to  the  \V'hite  llart  to  dini^r,  v.hcre  the  utmost  har- 
mony prevailed  till  a  late  hour. 

On  \\'ednesday  morning  the  carcases  of  the  fat  catllCy 
^hii:h  had  been  viewed  alive  on  the  preceding  dav,  and' 
examined  by  Messrs^  Grey^  Paul,  A^>ldey,  artd  two  other 
gentlemen,  who  were  appointed  judges,  were  examined  ; 
aftur  which  H.  H.  flobhousc,  e^q.,  the  chairman,  adjudo-ed 
the  premium  to  Thomas  Crooke,  esq,,  for  the  best  heifer 
and  calf:  tliey  were  of  the  Tytherton  breed,  or  two  parts 
French  and  one  Devon.  To  IVlr.  Glyde,  of  Preston,  near 
Yeovil,  the  prize  for  the  best  sow  and  h<?.r  o^spring  :  they 
'vere  between  the  China:  and  Leicester  breed,,  and  remarka- 
ble fine  ones.  To  Mr.  Trov,  near  Monmouth,  for  the  best 
fat  sheep  of  the  new  Leicester  breed  ;  and  to  Mr.  Lewis  the 
prize  for  the  best  fat  spayed  heifer,  beuvsi;  of  the  Glamorgan 
breed.  Several  implements  and  other  things  vvcre  exhibited, 
which  wiuit  of  room  obliges  us  to-  omiti 

IMPERIAL  ACADKMY  OF  SCIENCES  AT  rKTEUSBUnGH. 

The  following  has  been  proposed  by  this  academy  as  the 
subject  of  a  prize  for  the  year  ISOG  : 

There  arc  a  few  subjects  hi  natural  ))hilosophy,  which  in 
regard  to  those  parts  suiiceptible  of  explanation,  have  been 
examined  v\iih  more  succebs  than  hght  j  but  the  nature  of 
this  wonderful  matter  is  still  little  known,  and  it  is  not 
improbable  that  we  are  entirely  unacquainted  with  it.    Two 

hvpothcses. 
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laypothesep,  equally  celebrated  bv  the  names  of  their  authots,  • 
^ave  been  fornicd  on  this  subject :  that  of  Newton,  which 
makes  light  to  cons.ist  in  material  CKianations  irom  kimi-' 
nous  bodies.;  and  that  of  t^uler,  according  to  wliem  it  arises 
from  the  vibrations  of  a  j)articular  elastic  "fluid  which  are 
•produced  bv  the  action  of  luminous  bodies.  The  for.nder 
of  the  modern  chemistry,  the  .illustrious  Lavoisier, -has  given 
a  third  hypothesis  iu  regard  to  iigh-t ;  which  is,  that  there 
«.\'ists  in  nature  a  peculiar  matter  \vhich  is  the  productive  ' 
■cause  of  the  sensation  denoted  under  the  name  of //g/ir; 
that  the  matter  of  light  is  subject  to  chemical  affinities,  ia 
•consequence  of  which  it  is  susceptiWe  of  combining  with 
other  bodies,  of  fixing  itself  iu  them,  of  being  disengaged 
from  them,  and  of  producing  in  them  sensible  modilica- 
tions  ;  that  by  the-etfcct  of  its  great  atllnity  for  oxygen  it 
reduces  it,  with  the  concurrence  of  caloric,  to  that  aerifomi 
•state  under  which  it  enters  into  the  composition  of  atmo- 
spheric air ;  and  that  the  fire  -maisifested  in  the  combustion 
of  bodies  results  from  the  decomposition  of  the  oxygen  gas 
•of  the  atmospheric  air  operated  by  the  combustible  accord- 
in*]:  to  the  laws  of  affinitv,  in  virtue  of  which  the  oxvgen, 
which  forms  the  base  of  this  gas,  being  absorl>ed  by  the 
burning  bodv,  the  caloric  and  matter  of  light  become  free  and 
arc  disengaged^  However  uncertain  and  subject  to  difficulties 
may  still  a.pptar  the  existeucc  of  a  matter  of  light,  and--the 
reality  of  its  affinities,  on  whicii  the  illustrious  author  of 
the  hvpothesis  expresses  himself  with  a  reserve  worthy  of 
-so  great  a  searcher  into  nature,  it  is.  however  beyond  all 
doubt  that  this  inoxnious  idea,  which  is  not  entirelv  desti- 
tute  of  support  from  experience,  exhibits  a  kind  of  researck 
highlv  interesting  to  the  progress  of  natural  philosophy.  If 
there  ttxists  a  matter  of  light,  ;f  it  be  subject  to  chemical 
.affinities,  and  difi'used  around  us,  it  may,  by  the  combina- 
tions into  which  it  enters  with  other  bodies,  have  a  striking 
influcHce  on  them  and  on  several  natural  phaenomena.  The 
advancement  of  our  knowledge  in  regard  to  this  matter 
would  consequentlv  furnish  us  with  results  which,  by  giving; 
us  further  information  in  regard  to  the  secret  springs  of  na- 
ture, might,  perhaps,  throw  new  light  on  a  number  of 
its  operations.  In  consideration  of  these  reasons  the  Im- 
perial Academy  has  thaught  it  would  be  advai^tageous  to 
the  progress  of  science  to  propose  publicly  a  prize  of  500 
rubles,  wliich  will  be  adjur'ged  to  the  philosopher  who  shall 
make,  and  comnumicate  to  it,  "  the  most  instructive  series 
of  new  experiments  on  light  considered  as  matter;  on  the 
properties  which  he  may  be  authorized  to  ascribe  to  it;  on 
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the  affiintlf5  it  may  appear  to  have  with  other  bodies  cither 
organic  or  r.on-organic;  and  on  the  niodifications  and  phae- 
noniena  manifested  in  these  substances  in  virnicof  the  coni- 
l)inations  nito  which  the  matter  of  liyht  ha?  entered  with 
tliem." 

Without  entering  into  a  historv*  of  the  objections  formed 
against  this  hypothesis,  or  of  the  researches  made  to  unveil, 
in  difierent  modii^.ations  of  bodies  and  of  natural  phaeno- 
tnena,  the  traces  of  the  action  of  the  chemical  affinities  of 
lizht,  the  acadcmv  obsen'cs,  that  these  researches  might 
perhaps  be  eoctended,  and  not  without  utility,  to  the  Gal- 
vanic fire,  the  d3Zi;ling  =plcndour  of  which,  in  large  V^oltaic 
pile's  and  on  carbonaceous  substances,  imitates  in  some  mea- 
sure that  of  the  solar  liiiht.  In  a  word,  the  academy  is  sa- 
tisfied with  announcing  generally  the  subject  of  the  prize, 
in  Order  that  the  learnecT  who  wish  to  employ  theniselvcs  in 
it  mav  not  in  anv  manner  be  fettered  in  the  points  of  view 
under  which  they  may  be  led  to  consider  and  treat  a  matter 
SO  difficult,  which  has  scarcely  yet  been  touched,  and  which, 
however,  deserves  so  much  to  be  examined  for  the  benefit 
of  science. 

The  academy  requests  the  leanied  of  all  nations,  without 
excluding  its  honorary  member.-  and  correspondents,  to 
labour  on  this  subject.  It  thinks  it  its  duty  to  exclude 
none  but  the  members  who  are  to  discharge  the  function 
of  judges. 

The  learned  who  intend  to  be  candidates  for  the  prize 
must  not  put  their  names  to  the  essays,  but  only  a  motto 
or  device,  adding  a  sealed  note  having  on  the  outside  the 
same  device,  and  in  the  inside  the  name,  quality,  and  resi- 
dence of  the  author.  None  of  the  notes  but  that  belong- 
ing to  the  p.iper  which  gains  the  prize  will  be  opened.  The 
rest  will  be  burned. 

The  essavs,  written  in  a  legible  hand,  either  in  Russiati, 
French,  Enelish,  German,  or  Latin,  must  be  addressed  to 
the  perpetual  secretary  of  the  acad-mv,  who  will  deliver  to 
the  person  commissioned  by  the  author  a  receipt  marked 
^yith  the  device  and  motto  accompanying  the  essay. 

The  essavs  'vill  be  received  till  the  1st  of  Mav  I80G  ex- 
clusivelv  :  and  the  author  c>\  that  which  in  the  opinion  of 
the  academy  is  entitled  U-)  the  prize  will  be  announced  in 
the  public  meeting  held  in  the  month  of  July  the  same  year. 

The  succcsilul  essa  "  is  the  pro^^ertv  of  the  acadcmv,  and 
the  author  cannot  cause  it  to  be  printed  without  special  per- 
mi^sion.  The  other  essays  may  be  demanded  from  the  se- 
cretary, who  will  cause  them  to  be  delivered  at  Petersburgh 
to  those  deputed  for  that  purpose  by  the  authors. 

LI.  In- 
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GEOGRAPirr. 

A.  LETTKR  from  St.  Pctersbiirsz-h,  dated  November  the  t?d, 
savs,  "  The  large  hydrographieal  chart  ot"  the  White  Sea, 
\\  iVich  has  been  soiDe  time  preparing,  under  the  direction  of 
liiutenant-general  Golenlschtseheft-Kiitusoff,  ^vill  soon  be 
printed.  A  trigonometrical  siirvev  otthis  sea,  comprehend- 
itiu'  the  bavs  and  a  part  of  the  northern  ocean,  was  marie 
between  the  years  1708  and  ISOl;  at  the  .^ame  time  tl^e 
depth  and  nature  of  the  bottom  were  ascertained  and  exa- 
mined, and  sixteen  principal  points  of  the  eoas^t  were  de- 
termined by  astronomical  observation;  so  that  this  chart,  bv 
the  indefatigable  zeal  of  y;eneral  vou  KutuEoff,  ha<  been 
brought  to  a  coiisidcraijlc  degree  of  perfection,  aud  will 
render  the  navigation  of  that  sea  nmeh  safer  than  it  hitiierto 
has  been. 

ASrUONOMi'. 

We  have  received  a  note  from  Mr.  Jo'eph  Emmanuel 
Pellizcr,  a  gentleman  who  some  time  a<ro  published  a  new 
svstem  of  astronomy,  containing  some  doctrines  very  dif- 
ferent from  those  generallv  received.  We  cannot  enter  into 
the  arguments  he  offers  in  defence  of  his  system  ;  but  as  he 
mentions  one  decisive  test  by  which  the  question  may  be 
settled,  we  shall  state  it  as  shortly  as  we  can  for  the  consi- 
deration of  astrononicrs. 

According  to  the  Nautical  Abiianac  for  150.3,  there  will 
be  a  conjunction  of  the  moon  and  sun  on  the  3()th  f)f  xMarcli 
next,  at  lO'  33'  P.  M. — According  to  Mr.  Pelli/er's  cal- 
culation, that  conjunction  will  take  place  March  2uth,  20'  ij" 
A.  M. 

Mr.  Pellizcr  proposes  that  the  distance  of  these  two  lu- 
minaries should  be  observed  three  days  before  the  conjunc- 
tion— say  on  the  26th«f  March,  at  nY  t?"  A.  ^l. ;  when  it  will 
be  found,  according  to  him,  39*^  30'  and  a  fraction — while, 
according  to  the  received  astronomy,  it  ought  to  be  5S°  4o'. 

POISON  OF  THK  VIPER. 

To  determine,  in  a  certain  manner,  w'^ther  the  poison  of 
the  vipers  m  the  forest  of  lontainbleau  •■  is  as  subtile  as 
imagined.  Dr.  Paukt  has  been  induced  to  mi<ke  some  expe- 
riments on  this  subject,  and  the  result  has  been  agreeable  ta 

*  See  page  91  of  this  volume. 
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expectation.  Till  tb.c  month  of  October  la-t,  all  the  facts 
known  rcj^poctinii"  the  bite  ot"  thc»c  animals  attested  that 
their  pOi?t^]i  was  mortal,  either  to  man  or  to  the  small  ani- 
mals Milnccted  to  experiment.  It  was  therelore  necessary 
to  asccium  whether  it  would  be  equally  prejudicial  tp 
strpngcr  animals,  such  as  the  horse:  one  procured  for  this 
purpose  hiboured  indeed  under  a  disease  of  the  breast,  but  he 
was  siillstrouff,  ate  and  drank,  and,  aecordins;  to  every  ap- 
pearance, likelv  to  live  tv.o  months  longer.  He  fe-il  on  grass 
while  preparations  were  made  for  the  experiment,  and  gavc- 
no  signs  of  his  respiration  beinii  coniined.  lie  was  bit  in 
the  cheek  in  two  diirerent  places,  and  innnediately  after  the 
part  swelled  in  a  sen^ible  manner.  As  no  remedy  \.as  ap- 
plied, the  tumoirr  increased,  and  advanced  to  the  neck,  the 
head  became  defoniud  bv  the  size  of  the  tumour,  which  was 
more  sensible  on  one  side;  respiration  became  ijuick  and 
very  laborious  ;  the  cxtrcn)ities  cold;  and  he  died  at  the  end 
oi  lourlcen  hours.  The  Cjpenino-  of  the  body,  which  was 
performed  bv  veterinary  anisis,  showed  thiit  ilie  tumor  was 
visibly  gangrenous. 

At  the  end  of  October,  another  horse,  but  stronger  and 
more  vigorous  than  the  piecrding,  though  he  h  vd  been  sub- 
ject for  several  vears  to  a  licnter)',  but  in  a  state  of  conva- 
lescence, was 'subjected  to  a  otv.'  experimtnt;  he  was  bit  in 
the  lower  lip  by  the  same  viper  which  had  occasioned  the 
death  of  the  former.  The  same  symptons  took  place  ;  that 
is  to  say,  the  part  ^^•as  sensibly  tumified;  but  a  renjcdy  being 
applied  in  time,  under  the  direction  of  Dr.  Panlet,  he  had 
the  satisfaction  next  dav,  at  noon,  of  observinir  that  the  dan- 
gerous symptoms  had  disap}K'ared,  and  that  th.-  horse  was 
in  a  c'ood  state,  tliough  weak  from  fatigue  anJ  the  loss  of 
blooa  he  had  sustained  the  preceding  evening.  Three  days 
after,  being  iit  for  lal)our,  he  performed  a  journev  of  three 
leagues  willi  a  carriage,  and  momrted  by  a  postillion,  and,  at 
the  same  time,  was  cured  of  his  licntcry. 

A  third  expernnent  was  made,  a  icw  days  after,  on  an- 
other horse  belonging  toavtter!n;u-v  artist,  who  took  char<;e 
of  h'.s  treatment;  he  gave  him  proper  drink;  but,  on  the 
third  day,  he  was  not  eniirclv  enred  of  his  tumor,  which  was 
still  livitl  In  the  centre. 

•  "  It  maybe  c.  ..  huled,"  savs  Dr.  I'aulet,  '<  from  these 
experinients,  that  ine  bite  of  this  reptile  niay  be  fatal  to  a 
horse  which  icceives  no  a>^si»tancc;  but  that  if  a  remedy  be 
applied,  he  mav  be  speedilv  and  easily  cured ;  and  that  the 
same  treatment  is  anpjicabh  to  nian,  and  alVovds  hopes  of  a 
similar  result," 

i2  Such 
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Such  has  hitherto  been  the  researches  made  in  regard  to 
this  reptile,  which  has  all  the  chaiacters  ot"  aviper;  that  is 
to  say,  the.  teeth  or  hooks  bent  forwards,  movccilDle,  re- 
tractile, hollow,  and  furrowed;  with  a  glandulous  apparatus 
tor  filtring  the  venoin,  a  reservoir  to  contain  it,  an  aperture 
at  the  bottom  of  the  tooth  to  permit  its  entrance  nito  the 
interior,  and  a  furrow  on  the  outside  to  facilitate  its  flowing 
into  the  wound  which  it  occasions;  the  tooth  being  cut  into 
a  gutter  is  open  at  the  extremity,   and  pointed  like  a  needle. 

Since  the  first  discovery  of  these  animals,  fifteen  indivi- 
duals of  the  same  species  have  been  killed  or  taken  alive  j 
among  that  number  there  were  two  females,  one  of  which 
contained  sixteen  c«gs,  and  the  other  six,  which  forms  a 
total  of  thirty-seven  individuals  destroyed.  More  than  three 
hundred  persons  are  employed  in  the  pursuit  of  these  ani- 
mals, and  it  is  hoped  that  it  may  be  possible  to  destroy  them 
in  the  forest  of  Fontaiubleau. 

Dr.  Paulet  is  almost  certain  of  curing  the  effects  produced 
by  the  bite  of  this  reptile,  not  by  volatile  alkali,  nor  the  cau- 
tery, but  by  more  simple  means,  which  he  proposes  to 
make  known. 

METEOROLOGY. 

Kingston,  Jamaica,  Sept.  22. — On  the  30th  ult.  at  fifteen 
minutes  past  eleven  P.  M.  a  single  but  violent  shock  of  an 
earthquake  w-as  felt  at  St.  Ann's  Bay;  its  direction  appeared 
to  be  from  north  to  south;  its  duration  about  four  seconds; 
moon  waning;  thermometer  83;  no  wind,  but  was  preceded 
by  a  solemn  stillness  of  the  atmosphere.  The  brute  crea- 
tion, immediately  previous  and  subsequent  to  the  concus- 
sion, were  extremely  agitated,  as  was  manifested  by  their 
cries  of  alarm.  For  several  hours  before  the  shock,  the  air 
was  close  and  almost  irrespirable;  a  heavy  fall  of  rain  took 
place  the  following  day.  The  usual  rumbling  noise  and  un- 
dulatory  motion  of  the  earth,  w-hich  generally  attends  those 
ph^enomena,  were  not  perceived. 

St.Jago  de  la  Vega,  Oct.  6. — A  correspondent  who  re- 
sides near  the  Black  River  has  transmitted  to  us  the  fol- 
lowing account  of  a  most  aw-ful  and  alarming  phaenomenon, 
w  hich  made  its  appearance  in  Middle  Quarters,  in  the  parish 
of  St.  Elizabeth,  on  Monday  the  2'Uh  of  September  ult. 
about  four  o'clock  in  the  afternoon.  It  began  with  very- 
heavy  black  clouds,  as  if  there  were  a  deluge  of  rain  ready 
to  fall.  It  was  presently  afterwards  accompanied  with  a 
dreadful  roaring  noise,  as  if  a  violent  squall  of  rain  with 
W"n:id  v.a.s  coming  on,  but  much  more  loud  and  horrible. 

There 
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There  was  soon  the  appearance  of  a  larce  globe   rising  and 
jficciurmix  into  the    atmosphere,    occaMoning  very   violent 
conunotions    and   coiuulsions  in  tiie   earth.     The   tall    ol 
trees  was  distinctly  heard,  and  large  branches  tliereof,    to- 
gether with  innumerable  birds,  were  seen  carried  to  an  im- 
mense height  in  the  air,  the  clouds,  at  the  same  time,  con- 
vulsed in  the  most  awful  maimer :   There  was  seen  what  re- 
scn)bkd  a  walcr-spout,  but  no  water  fell  from   it.     This 
continued  its  course  from  the  north-east  to  tiie  southward, 
carrying  all  before  it,  tearing  up  logwood,  cotton  trees,  &:c., 
by  the  roots,  and  whirling  up  in  the  air  the  limbs  of  nvmibers 
of  the  largest  tree?,  having,  at  the  same  time,    the  appear- 
ance of  fire,  attended  with  a  thick  black    smoke,   which 
ascended  from  it  in  its  course,  and  a  report  like  guns  went  otf. 
This  continued  nearly  an  hour,   and  its  course  was  upwards 
of  a  uiile.    Fortunately  it  kept  where  no  dwellings  or  Ijuild- 
incs  stood,  otherwise  they  mui^have  been  destroved,  as  the 
strongest  buildings  could  not   havi-  wnhstood  the  violent 
force  of  this  av\ful  convulsion  of  nature. 

ANTlQrTlTIT;S. 

Some  Russian  peasants,  in  dige;ing  for  the  foundations  of 
a  fortress  on  the  fords  of  the  Lunar,  at  the  mouth  of  the 
Danube,  discovered  lately  a  tomb  which  tlic  antiquaries  of 
that  country  consider  as  that  of  ()\-id;  the  reasons  I'ivcn  for 
this  opinion  are — first,  that  it  stands  on  the  site  of  Toini,  to 
which  that  unfortunate  poet  was  banished;  second,  that  this 
f|>ot  has  long  been  known  in  the  country  undt-r  the  name  ci 
Loctili  Ov'idinii  (tlic  Lakes  of  Ovid) ;  third,  that  there  was 
found  in  the  tomb  a  bust,  which,  being  compared  at  Peters- 
burgh  with  the  heads  of  the  beautiful  Julia,  the  daughter  of 
Augustus,  has  been  found  to  Xyaw.  a  perfect  resemblance. 
The  Russians  have  given  to  their  new  fortress  tlie  name  of 
Qridccfjolis. 

Notwithstanding  these  details,  given  in  the  Russian  jour- 
nals, we  do  not  believe  that  this  tomb  is  that  of  Ovid.  We 
are  acquainted  with  no  medals  of  Julia  but  such  as  were 
struck  in  countries  at  a  distance  from  Rome,  and  by  which 
it  is  diflicult  to  deter)nine  precisely  the  character  of  her  form  ; 
besides,  it  is  not  probable  that  Ovid  should  cause  himself  to 
]yc  interred  with  the  portrait  of  the  daughter  of  Auoiistus. 


Some  time  ago  twoWallachians,  named  Jeremiah  Thoma 
and  Z.icharias  Andre,  found  in  the  forests  of  (he  liannat, 
near  Kis-oclos,  belonging  to  count  Ilunyades,  the  former 
214,  and  the  latter  0()  Greek  medals  in  gold^   whicti  thev 
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carried  to  the  mint  at  Carlsbourg,  whence  they  were  sent  to 
the  royal  treasury  at  Hermanstadt,  the  capital  of  Transyl- 
vania, and  to  Vienna.  To  judge  from  the  impression,  these 
medals  were  struck  in  the  time  of  Lysimachus.  Their  in- 
trinsic value  is  about  2800  florins  (30ol.  sterling).  A  con- 
siderable number  of  similar  medals  have  been  found  at  dif- 
ferent tmies  in  Transylvania ;  so  that  this  new  discover)' 
cannot  be  considered  as  a  direct  increase  of  our  neumismatic 
knowledge,  if  we  except  two  medals  of  king  IMiarmaces  and 
his  general,  Asauder. 

The  treasury  of  Hermanstadt  has  received  intelligence, 
also,  that  evident  traces  ai>d  the  ruins  of  a  town,  verv  con- 
siderable bv  its  extent,  have  been  discovered  in  the  mountain 
of  Gredistye,  in  the  same  county  *.  In  the  same  neigh- 
bourhood, and  particularly  the  mountain  Gattano,  some 
Wallachian  priests  liave  found  several  antique  medals  of  gold, 
about  four  hundred  of  which  have  already  been  sent  to  the 
treasury  at  Hermanstadt ;  each  of  them  isf  equal  in  weight  to 
about  two  ducats  and  a  quarter; — the  price  for  which  they 
have  been  purchased  b\-  the  treasun,-  from  those  who  found 
them,  is  4,517  florins  (about  450l.).  All  these  medals  arein 
fme  preparation;  on  one  side  they  exhibit  the  figures  of 
three  men,  the  first  and  third  of  whom  bear  axes ;  at  the 
boitom  is  the  v/ord  KOSilN;  on  the  reverse  is  seen  an  eagle, 
holding  in  its  right  claw  a  crown.  In  the  catalogue  of  the 
cabinet  of  Viennaf,  Eckhel  ascribes  this  emblem  to  the 
town  of  Cosnp,  in  Ktruria,  as  Tristan  Patin  Havercamp  and 
other  antiquaries  had  done  before;  on  the  other  hand,  in  his 
Doctrina  Xi/ntorumt :  he  shows  that  ihtse  medals  ought  to 
be  ascribed  to  Marcus  Junius  Brutus. 

A  letter  from  Rome  savs :  "  This  city  is  engaged  with 
the  greatest  activity  in  repairing  its  lo^^ses.  Thepope  neg- 
lects nothing  that  can  improve  or  encourage  the  arts. 
People  arc  *  mployed  in  digging  around  the  triumphal  arch 
of  Severus,  which  is  almost  half  buried.  Fifty  galley  slaves, 
brought  from  Civita-Vecchia,  are  engaged  in  this  under- 
taking. The  same  labour  has  been  several  times  undertaken 
in  the  course  of  the  last  three  centuries,  but  the  places 
where  these  researches  were  made  had  always  been  again 

*  No  inscriptions  capable  of  eiv-.n^  further  information  have  yet  been 
found  ;  a  brick  wich  the  ii-tters  PliRS  co  Kilo  only  Las  b^en  ciug  uy. 
f  V'oi.  i,  p.  14. 
+  VJ.  i.  p.  90,  and  vol.  vi.  rt.  i  i,  et.  scq. 

filled 
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filled  up ;  V.  hich  will  never  again  be  the  case,  because  the 
works  arc  surrounded  by  a  |)arapct,  as  has  been  done  in  re- 
g:'ird  U>  Trajan'^  pillar.  Researches  oF  the  same  kind  will 
be  m  ide  around  other  ruins,  and  in  particular  near  the  co- 
lumns ol'  the  tKimple  of  Jupiter  Stator,  which  are  two-thirds 
buried.  Workmen  arc  now  employed  in  clearing  the  py- 
rahiid  of  Ccatius  from  the  bushes  with  whieh  it  liar,  been 
covL-rcd  for  several  }ears,  and  the  roots  of  which  had  begun 
to  displace  the  stones. 

'I'be  researches  at  Ostia  are  still  continued.  At  present 
they  are  carried  on  in  the  site  occupied  by  the  anticnt  city. 
Tlic  foundations  of  several  houses  have  been  discovered ; 
and  also  of  some  tciTJples,  plans  of  which  are  now  making 
by  the  architect  Balistra,  who  attended  lord  Elgin  to  Greece. 
It  is  hoped  that  this  discovery  will  give  some  information 
in  regard  to  the  method  of  building,  and  the  domestic  oeco- 
iion>v  of  the  antients. 

Apaituicnrs  arc  preparing  at  the  Vatican  to  receive  such 
curious  articles  as  inav  be  found  at  Ostia.  Other  arrange- 
ments are  also  making,  and  artists  are  employed  in  erecting 
the  statues  of  the  Bctvidtn-e.  It  is  hoped  that  the  pope  will 
purchase  the  Faune  e)/dormi  which  formed  j^rt  of  the  Bar- 
berinc  collection^  and  which  now  belongs  to  the  sculptor 
Facrctti. 

The  science  of  antiquities  is  also  cultivated  at  Rome  v^ith 
great  zeal.  A  ncu-  edition  of  the  Roma  ylntica  of  Venuti 
has  been  published,  with  supplements  and  notes  by  Philip 
Visconti,  brother  to  the  celebrated  antiquarv  of  that  name 
settled  in  France.  The  learned  Zaega  is  still  employed  on 
his  catalogue  of  all  the  Coptic  manuscripts  in  the  library 
of  cardinal  Borgia.  He  has  been  enfraged  also  several  years 
on  researches  in  regard  to  the  topography  of  antient  Rome  ; 
and  it  is  supposed  that  he  will  throw  great  light  on  this 
subject. 


In  the  month  of  February  last  several  anticnt  monu- 
rnents  were  di'^covcred  at  Bois-de-Vaux,  near  Vidv,  at  a 
small  distance  from  I>ausanne.  This  discovcrv  was  made 
bv  accident  in  working  at  the  mines.  This  place,  accord- 
ing to  some  authors,  was  the  site  of  the  supposed  citv  of 
Carpcntras  ;  and  according  to  others,  perhaps  on  better 
.'luthority,  of  the  anticnt  Lausanne.  A  bcautilul  bas-relief, 
>n  bron/e,  representing  a  taurobolus,  presented  bv  the 
council  of  T.ausaimc  to  the  nuiscum  of  Bcinc,  where  it  is 
5iill  preserved,    u  as  discovered  here  in   iGJjJ.     About  the 

end 
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tnd  of  the  last  century  some  tombs  of  white  marble  were 
dii£i  up.  and  one  oi"  them  is  still  employed  as  the  bason  to 
a  h*u:;TAiu.  The  researches  already  made  have'  left  unco^ 
Vircdj  at  the  dcp'.h  of  two  feet  below  the  surface,  on  tlis 
edge  of  the  spot  on  which  the  city  seems  to  hav^e  been 
placed,  two  parallel  walls  of  mason-work  at  the  distance 
of  five  or  six  feet  from  each  other.  At  the  depth  ot  five 
fee:t  there  was  found  a  cellar  filled  with  a  number  of  urns  ot 
earthen  ware,  placed  close  to  each  other,  sgdjc  of  which 
were  broken  by  the  workmen.  There  vvere  found  aiiu 
bronze  medals,  and  sifer  of  the  lower  empire,  having  oa 
thtni  the  impression  of  Philip.  Besides  several  beautiful 
medals  of  Augii^jtr.s,  Doiiiitian,  Trajan,  Adrian,  Antoni- 
nus Pius,  Alarcus  Aurelius  Faustina,  Septimus  Seveais, 
ConstaiJtins,  Chlorus,  and  Valentinian.  there  were  found 
a  steel  stvius-,  a  metal  mirror,  and  «om2  vessels  of  black 
ar.d  red  earth  covered  v.ith  figures  in  bas-rchef ;  th^^  torso 
of  a  woman,  the  small  statue  of  a  horse,  and  an  inscription 
in  which  lias  been  decypliercd  the  name  of  Julius  Ccesar; 
a  beautiful  silver  medal  with  tv.o  heads,  representing  on 
one  side  the  einperor  Claudius,  and  on  the  reverse  that  of 
tlie  young  Coesar,  Nero,  &:c. 

BOTANY. 

It  has  hitherto  been  supposed  that  the  plant  called  by 
Linnaeus  the  Lichen  islandicus  does  not  grov/  any  where 
but  in  the  regions  of  the  north.  Don  ISIariana  Lagaa,  how- 
ever, w  ho  belongs  to  the  royal  botanical  garden  at  Madrid, 
in  a  tour  through  Spain  to  complete  the  Flora  Hispanway 
discovered  it  in  the  park  of  Pajares,  in  Asturia,  and  in 
many  other  places,  where  it  crrows  in  great  abundance.  Thi* 
plant  is  employed  by  the  physicians  a:s  a  remedy  for  the 
piilhisis. 

COATIXG  COPPER  WITH  PLATINA. 

M.  Strauss  announces  in  Gehlen's  journal,  that  a  solu- 
tion of  platina  precipitated  by  ammonia,  washed,  dried, 
and  exposed  to  a  red  heat  for  half  aai  hour  in  a  covered  cru- 
cible, may  be  amalgamated  with  trom  five  to  seven  parts 
of  mercury  by  trituration  in  a  warm  mortar.  This  amalgam 
mav  be  laid  over  copper,  and  the  mercury  be  driven  off  by 
heat :  a  'second  coating  is  applied  mixed  with  chalk  and 
sprinkled  with  water,  and  the  plate  is  again  ignited.  The 
plate  is  afterwards  burnished.  By  this  application  copper 
vessels  may  be  defended  from  the  action  of  acids. 

TAXNIXC. 
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TANNING. 

M.  TTemibjtadt,  of  Berlin,  has  announced  that  the  Tor" 
mtnfi/la  crecta  (tornientil  or  scptfuil),  a  plant  which  grows 
almost  every  where  ;  and  the  Polygonum  bhtorta  (G;reat 
bistort  or  snakeweed),  contain  such  a  large  quantity  of  tan- 
nin as  to  make  thcni  preferable  to  oak  bark  for  tanning. 
One  pound  and  a  half  of  toiineutil,  or  three  pounds  of 
bistort,  will  tan  a  pound  of  drv  hide  which  requires  seven 
pounds  of  oak  bark.  He  likewise  reeonnnends  the  use  of 
the  leaves  of  the  oak  tree  in  tanning  leather. 

ICHTHYOLOGV. 

A  very  unconnnon  fish  w-as  on  Saturday  the  ?2d  of  Au- 
gust exhibited  in  Portsmouth  market :  its  shape  bore  re- 
semblance to  the  smaller  class  of  quadruped  animals.  It 
had  no  appearance  of  tins ;  it.s  eyes  were  scarcely  visible ; 
it  had  two  horns,  which  it  put  out  at  pleasure.  Its  appear- 
ance in  the  water  was  very  unpleasing  but  for  the  relief  of 
some  beautiful  variegation  of  colouring  on  its  skin,  shading 
t8  purple  and  red.  It  was  about  ten  inches  long,  but  was. 
not  of  the  species  of  sea  cow. 

LKCTURtS. 

On  Mondav  the  25th  of  Jaiuiarv,  Mr.  ^Macartney  will 
commence  his  lectures  at  .St.  Bartholomew's  hospital  upon 
comparative  anatomy  and  the  laws  of  organic  existence.  In 
these  leeturcs  tlie  siructure  and  functions  of  organized 
beintrs  arc  fuliv  described,  with  a  comparative  analysis  of 
the  inental  operations  of  man  and  animals,  and  the  general 
historv  of  diseased  actions. 


]Mr.  Blair's  physiological  lectures,  for  the  information  of 
scientific  and  professional  i^entlcmen,  auKiteurs  of  natural 
historv,  students  in  the  liberal  and  line  arts,  &c.  will  re- 
commence on  Tuesday  the  6  th  of  January,  to  he  continued 
every  succei'ding 'ruesday  and  Friday,  at  eight  o'clock  in  the 
evening,  further  particulars  may  be  learned  at  Mr.  lilair's 
house.  Great  Kussell-street,  P)lo(vm-^bury-squarcj  where  may 
be  hud  Anrinted  syllabus  of  the  lectures. 

* 

At  thr  theatre  nfanafomv,  Blenheim-str>-"et  Great  Marl- 
borough-.-trtet.    Mr.   Brookes  will   commence  his  spring 

course 
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course  of  lectures  on  Anatomy,  Physlologv,  and  Surgerv, 
on  Saturday  19th  January,  1805,  at  two  o'clock.  in 
these  lectures,  the  structure  of  the  human  body  will  be 
demonstrated  on  recent  subjects,  and  further  illustrated  bv 
preparations;  and  the  fvmctions  of  the  difterent  orcjans  will 
be  explained. 

The  sursrical  operations  are  performed,  and  every  part  of 
surgery  so  elucidated,  as  may  best  tend  to  complete  the  ope- 
rating surgeon. 

The  art  of  injecting,  and  of  making  anatomical  prepara- 
tions, will  be  tauglit  practically. 

Gentlemen  zealous  in  the  pursuit  of  zoology,  Nvill  meet 
with  uncommon  opportunities  of  prosecuting  their  re- 
searches in  comparative  anatomy. 

Surgeons  in  the  armv  and  navy  mav  be  assisted  in  renew- 
ing their  anatomical  knowledge;  and  everv  possible  atten- 
tion will  be  paid  to  their  acconmiodation  as  well  as  instruc- 
tion. 

Anatomical  convcrsazionea  will  be  held  every  Sunday 
morning,  at  eight  o'clock,  in  the  museum,  in  which  the 
difierent  subjects  treated  of  the  preceding  week  will  be  dis- 
cussed familiarly. 

To  these  none  but  pupils  can  be  admitted. 

Spacious  apartments,  thoroughly  ventilated,  and  replete 
with  every  convenience,  will  beopen daily,  untiltwo  o'clock, 
for  the  purposes  of  dissecting  and  injecting;  where  Mr. 
Brookes  constantly  attends  to  direct  the  students,  and  de- 
monstrate the  various  parts  as  they  appear  on  dissection. 

An  extensive  museum,  comprising  a  collection  of  prepa- 
rations illustrative  of  every  part  of  the  human  body  and  its 
diseases,  the  result  of  many  vcars' labour,  and  great  expense, 
is  attached  to  this  theatre,  to  which  tlie  b^adents  will  have 
occasional  admittance. 

The  inconveniences  usually  attending  anatomical  investi- 
gations are  counteracted  bv  an  antiseptic  process,  the  result 
of  experiments  made  by  Mr.  Brookes  on  human  subjects,  at 
Paris,  in  the  vcar  1782;  the  account  of  which  was  delivered 
to  the  Royal  Society,  and  read  on  the  17th  of  June,  1784. 
This  metliod  has  since  been  so  far  improved  that  the  flond 
colour  of  the  muscles  i?  preserved,  and  even  heightened. 

Pupih  mav  be  accommodated  in  the  house. 
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LIT.  Description  of  an  Inst  rnmcvt  for  cqiializing  the  Pres- 
sure and  Efflux  of  non-elastic  Fluids.  By  Mr.  Joseph 
Steevens. 

To  Mr.  Tilloch. 

ERKWiTH  you  have  a  drawing  and  description  of  an 
iHStrunient  for  equalizino-  the  pressure  and  efflux  of  non- 
clastic  fluids.  The  principles  on  which  it  tdepcnds  are  the 
same  as  that  which  I  constructed  for  the  Mathematical 
Society  about  four  years  since,  but  which  had  no  provision 
for  reriliing  during  an  experiment,  Should  it  merit  a  place 
ia  your  valuable  publication,  it  is  very  much  at  your  ser- 
vice. At  some  future  time  T  purpose  to  submit  to  your  con- 
sideration a  gasometer  much  simplified  by  various  altera- 
tions, and  rendered  more  universal  by  the  addition  of  this 
instrument.     I  am,  sir. 

Your  obedient  servant, 
26,  Garlick  Hiil,  JoSEPH  StEEVENS. 

Dec.  7,  1804. 

Having  frequentlv  had  occasion  to  regulate  the  pressure 
and  efflux  of  water  with  some  degree  of  accuracy,  and  find- 
ing it  usually  attended  with  much  difficulty,  I  was  induced 
to  try  what  could  be  done  by  the  re-action  of  the  atmo- 
sphere. The  instrument  represented  in  the  annexed  draw- 
ing (sec  Plate  VHI.)  is  the  result  of  several  trials,  and  ap- 
pears to  be  at  once  simple  and  accurate,  and  is  at  the  same 
time,  I  conceive,  applicable  to  every  purpose  for  which 
such  an  instrument,  can  be  required. 

There  are  several  other  constructions  far  more  elegant 
and  equally  useful  with  that  of  which  I  have  made  choice. 
I  have  preferred  distinctness  of  parts  to  symmetry,  my 
principal  object  bcinG;  the  explanation  of  the  principle  rather 
than  the  construction  of  the  machine.  AB  is  a  glass  or 
metal  cylinder  about  24  inches  long  and  4  inches  diameter, 
cemented  at  the  bottom  into  a  brass  socket  on  the  foot  C, 
and  at  the  top  into  the  cap  A,  through  a  collar  of  leathers 
in  which  is  inserted  a  copper  tube,  ef,  about  3-lOths  of  an 
inch  in  diameter  in  the  bore.  ^  is  a  cock  screwed  into  the 
socket  B,  the  orifice  of  which  is  about  l-4th  of  that  of  the 
tube  ef 

Having  the  mar-bine  thus  constructed,  unscrew  the  nut  d, 

and  fill  the  vessel  nearly  full  of  water ;  screw  it  again  into 

Its  place,  p.nd  thrust  the  tube  p^  down  until  its  lower  end  is 

a  little  below  the  cock  g ;  which  may  now  be  opened,  and 
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a  small  portion  of  the  water  will  issue,  but  will  cease  to  rmi 
as  soon  as  the  air  in  the  upper  part  of  the  vessel  is  so  rare- 
fied that  its  spring,  together  with  the  weight  of  the  column 
of  water  above  r  or  g,  are  cxactlv  equivalent  to  the  re-action 
of  the  atmosphere.  Raise  the  tube  cj\  and  the  water  will 
issue  with  a  continued  and  uniform  stream,  discharccing 
equal  quantities  in  equal  times,  without  regard  te  the  height 
of  the  column  qr,  provided  it  be  within  the  limits  of  atmo- 
spherical pressure. 

The  reason  is  obvious ;  for  it  is  evident  that  the  pressure 
of  the  water  at  r  would  be  proportionate  to  the  whole  height 
of  the  column  rq,  were  the  atmosphere  to  act  equally  at  g 
and  qi  but  since  the  air  is  made  to  enter  through  the  tube 
cf\  and  thereby  to  counteract  the  column  /(j,  it  follows 
that  the  pressure  at  q  will  be  less  than  that  at  g  by  the 
weight  of  the  column  qf.  Now  the  pressure  at  (j  is  in  the 
inverse  ratio  of  fq,  therefore  the  pressure  at  r  will  be  uni- 
formly the  same.  For  while  the  vessel  is  closed  at  the  top, 
and  the  air  made  to  enter  through  the  tube  cf,  the  pressure 
on  any  plane,  nn,  will  be  equal  to  the  column  qf,  together 
with  the  pressure  on  the  surface  q  ;  for  as  the  weight  qf 
decreases  by  the  reduction  of  the  water,  so  does  the  pressure 
of  the  air  on  the  surface  increase  by  its  easier  access  (in 
having  to  counteract  a  less  column  of  water),  the  increment 
of  the  one  beinjr  alwavs  equal  to  the  decrement  of  the  other. 

I  shall  now  proceed  to  explain  that  part  of  the  instrument 
■which  is  employed  for  keeping  up  a  constant  supply  of 
water  when  attached  to  a  gasometer  or  the  like,  where  an 
experiment  is  required  to  be  continued  a  considerable  length 
of  time  without  intermission.  V  is  a  vessel  provided  with 
a  cock  h  andfunnel  k,  having  also  acock  1  communicating 
with  the  top  of  the  raacliine  near  d;  and  a  tube  mn,  and 
cock  p,  communicating  with  the  bottoni  of  the  machine  AB. 
Shut  the  cocks  1  and  p,  and  open  k  j  fill  the  vessel  V  and 
tube  7nn  with  water  until  it  rises  above  k,  which  must  now 
be  shut,  and  the  cocks  1  and  p  opened ;  by  this  means  the 
whole  is  formed  into  one  vessel,  and  the  operation  is  no 
more  than  transferring  the  fluid  from  one  part  of  the  ma-* 
thine  to  another,  tlu-  pressure  and  efflux  remaining  the 
r.ame.  It  will  easily  be  perceived  that  the  pressure  may 
be  increased  or  decreased  at  pleasure  by  slipping  the  tube  ef 
upwards  or  downwards  as  circumstances  may  require.  The 
instrument  in  the  Mathematical  vSocietv's  repository  is  used 
(besides  the  above  purposes)  for  the  'liustration  of  all  those 
experiments  termed  hydrostatic  paradoxes. 

LTII.  Oy 
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LIII.  On  the  Pmiciples  (f  Pump-fForkj  ilhistrated  and  qp- 
plied  in  the  Construction  of  a  neiu  Pump,  without  Friction^ 
or  Loss  of  Time,  or  IFaterf  in  working ;  himhly  proposed 
for  the  Service  of  the  British  Marine,  tvith  the  Privilege 
if  His  Majesty's  Royal  Letters  Patent,  By  Benjamin 
Maktin. 

[Continued  fiom  p.  229.] 

1 .  X  HE  particles  of  fluids  and  solids  are  equally  hard,  solid, 
and  impenetrable. 

2.  Fluid  particles  are  affected  by  gravity,  act  upon  each 
other,  and  are  subject  to  all  the  affections  and  laws  of  mo- 
tion in  common  with  all  heavy  bodies. 

3.  Their  fluidity  is  ovi'ing  principally,  if  not  solely,  to 
their  not  being  in  contact  \v;jth  each  other. 

4.  For  that  reason  the  particles  of  fluids,  as  such,  can 
produce  no  friction,  or  impediment  tq  motion,  ai^ong 
themselves. 

5.  The  weight  of  a  perpendicular  hue  of  fluid  particlesy 
as  cd,  is  in  proportion  to  the  number  of  such  particles,  that 
is,  to  the  height  cd. 

6.  Therefore  the  pressure  of  the  line  ed  on  a  fixed  point  d, 
in  the  bottom  of  the  vessel  ABCD,  is  proportioned  to  its 
altitude  cd. 

7.  The  pressure  of  the  whole  fluid  upon  the  bottom  of 
the  vessel,  is  therefore  in  proportion  tc»  the  height  of  the 
fluid  and  the  area  of  the  bottom  of  the  vessel. 

8.  From  the  nature  of  fluidity,  a  constant  endeavour  to- 
wards an  equilibrium,  or  state  of  rest,  nmst  obtain  among 
all  the  particles. 

9.  But  in  case  of  an  equilibrium  of  particles  in  a  fluid, 
each  particle  must  have  a  central  force  every  way  equal. 

10.  Therefore  fluids  press  every  way  equally. 

11.  Consequently,  the  lateral  pressure  of  a  fluid  is  equal 
to  its  perpendicular  pressure  at  the  same  depth. 

12.  The  lateral  pressure  against  the  line  BD  is  just  half 
that  upon  the  line  CD  in  the  bottom,  if  BD  be  equal  to 
CD. 

13.  The  re-action  of  the  particle  d,  as  being  fixed,  is 
equal  to  the  pressure  of  the  line  cd,  and  must  entirely  sus- 
tain it. 

14.  But  if  a  hole  EF  be  made  in  the  bottom  of  the  ves- 

•  See  PLce  V,  given  in  our  Number  for  November. 

T  ?  sel. 
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?e!,  there  will  be  nothing;  to  sustain  the  column  aYY.h  of 
the  fluid  over  it,  which  therefore  must  dojcend  through  it 
by  its  weight. 

13.  The  particles  on  the  surface  contiguous  to  the  de- 
scending column  at  a  and  h  will  lose  their  lateral  support, 
and  must  therefore  fall  in  and  descend  ;  and  as  this  will  be 
the  case  of  all  the  particles  in  the  surface,  the  whole  surface 
will  also  descend. 

16  By  this  means  there  will  be  supplied  a  constant  de- 
scending "column  of  the  fluid  through  the  hole  till  all  is  run 
out. 

17.  If  the  hole  were  made  in  the  side  of  the  vessel  at  D, 
the  fluid  would  issue  out  by  the  same  lateral  torce,  and  with 
the  sam.e  velocity. 

18.  If  the  descending  column  be  received  into  a  recurved 
hollow  tube  or  pipe  FNGHI,  of  any  form  or  size,  it  will 
rise  in  that  pipe  to  the  same  horizontal  level  with  that  iu 
the  reservoir  AD,  viz.  to  the  line  AH,  and  no  higher. 

1 9.  The  air  being  taken  out  of  the  tube  N  H  I,  will  cause 
the  water  to  descend  in  the  reservoir  from  AB  to  KL,  by 
the  pressure  of  the  air  AXYB  over  it,  and  at  the  same 
time  it  will  rise  from  H  to  I  in  the  tube. 

20.  Since  the  water  in  ABKL  is  equal  to  that  in  the 
tnbe  from  H  to  I,  the  velocity  of  that  in  the  reservoir  is  to 
th?  velocity  of  that  in  the  tiibe  ?is  AK  to  HI,  or  as  the 
square  of  the  diameter  of  the  tube  to  the  square  of  the  dia- 
meter of  the  reservoir. 

Fig.  2. 

51.  If  AB  be  a  surface  of  water,  in  which  a  tall  tube  or 
pipe  BE  is  placed,  and  open  at  the  end  B  ;  then  if  the  air 
be  extracted  from  this  tube  at  the  upper  end  E,  the  water 
will  rise  therein  to  the  height  BD  by  the  pressure  of  the 
coKimn  of  air  AX,  upon  an  equal  base. 

22.  The  weight  of  the  column  of  water  BD  v>ill  be  pre- 
cisely equal  to  the  weight  of  the  column  of  air  on  the  same 
base  A  or  B,  and  extending  to  the  height  of  the  atmu- 
sphere. 

Fig.  3. 

23.  It  is  found  bv  experience,  that  when  the  air  is  cf  a 
piean  gravity  it  will  sustain  a  column  of  mercurv'  in  the 
tube  AB  of  a  barometer  to  the  height  C,   e(jual  to  l'Uv 

inches. 

24.  It  is  also  known  that  mercury  is  about  14  times 
heavier  than  water;  therefore  the  pressure  of  the  air  in  such 

a  -asc 
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A  case  will  raise  water  to  the  height  of  29.^  X  14  ==  413 
inches,  or  34  feet  5  inches,  as  at  F  (fig.  2). 

25.  When  the  air  is  heaviest  the  mercury  rises  to  31 
ihehes  nearly,  corresponding  to  which  is  36  feet  ot  water 
in  the  pipe  at  D  (fig.  2). 

2f).  And  in  the  lightest  state  of  the  air  the  mercury  rises 
but  a  little  above  28  inches,  to  which,  in  the  pipe  of  water, 
answers  about  32+  at  G. 

27.  Hence  the  greatest  height  to  which  water  can  be 
raised  by  a  pump  will  he  less  than  30  feet,  and  it  may  al- 
ways be  raised  to  the  height  of  30  feet  at  least-. 

Fig.  4. 

28.  Suppose  A  be  a  reservoir  of  water,  with  a  pipe  AC  ; 
then  upon  AC,  as  a  diameter,  describe  the  semi-circle 
ABC,  and  from  any  point  D  therein  let  fall  the  perpendi- 
cular DK;  and  join  AY)  and  DC. 

29.  If  now  a  hole  be  made  at  E,  the  water  will  issue  out 
with  a  force  proportional  to  the  height  AE  of  the  fluid 
above. 

30.  The  velocity  of  the  effluent  water  will  be  as  the 
square  root  of  the  height  AE,  and  with  an  uniform  velo- 
city. 

31.  The  time  of  its  descent  from  E  to  the  horizon  at  H, 
will  be  as  the  square  root  of  the  perpendicular  descent  EC, 
or  height  of  the  fall. 

32.  The  horizontal  distance  CO,  to  which  the  water 
will  spout  from  a  hole  N  in  the  centre,  is  equal  to  AC,  the 
altitude  of  the  water. 

33.  If  we  take  NF  =  NE,  then  water  spouting  from 
holes  at  E  and  F  will  go  to  the  same  horizontal  distance 
CH,  which  will  in  allcases  be  less  than  CO. 

34.  The  form  of  the  curve  EKMH,  which  the  spouting 
fluid  describes,  is  that  called  a  parabola. 

35.  Tlie  weight  of  a  cubic  foot  of  water  is  62-i-lb.  aver- 
dupoise  weight ;  hence  the  weight  of  a  cylindrical  foot  is 

Fig.  5, 

36.  If  a  pipe  or  tube  ABDC  be  placed  in  water  at  A, 
and  a  plane  at  AC  which  exactly  fits  it,  and  moves  freely 
in  it,  be  suspended  by  a  rod  or  wire  fixed  at  D  to  the  end 
of  a  lever  DE,  whose  fulcrum  or  centre  of  motion  is  F. 
Then  supposing  the  tube  filled  to  the  top  with  water,  let  it 
be  equipoised  by  a  weight  HGI  hanging  from  the  other  end 
of  the  balance  at  E.  Therefore  if  the  tube  AB  be  12  feet 
high,  12  inches  in  diameter,  and  of  a  cylindric  form  or 

T  3  bore. 
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bore,  the  \V(;ight  of  the  water  which  fills  it  is  589-2  lb.,  and 
equal  to  the  weight  IIGI. 

37.  The  weight  on  the  plane  AC  will  always  be  the 
same  while  the  Huid  stands  at  the  same  height  A  B,  what- 
ever be  the  form  or  capacity  of  the  pipe  ABDC  above  it. 

38.  If  ihe  top  BD  be  covered  close,  and  in  the  cover  be 
made  a  small  holej  then  if  a  weight  H  I  KL  be  appended 
to  the  former,  it  will  cause  the  water  of  the  tube  to  rise- 
through  that  hole  in  form  of  a  /e/  d'eau,  and  with  a  velocity 
that  will  carry  it  to  a  certain  jjcrpendicular  height  DO. 

39.  This  height  will  be  such,  that  a  body  BX^OD  of  the 
fluid,  of  the  same  diameter  with  the  pipe  AB,  will  be  equal 
in  weight  to  the  superadded  weight  HL, 

40.  The  velocity  with  which  it  rises  from  the  hole  at  D, 
h  the  same  as  a  heavy  body  acquires  in  descending  through 
the  same  height  VB. 

41.  The  space  through  which  any  body  descends  in  a 
second  of  time  is  IS-J^  feet;  in  two  seconds  it  descends 
through  four  times  that  space ;  in  three  seconds,  through 
nine  times  that  space ;  and  so  on  :  the  descent  is  therefore 
known  for  any  given  time. 

42.  If  a  third  weight  KLMN  be  added  to  the  two  former 
it  will  cause  the  jet  to  rise  higher  still,  viz.  from  B  to  VV. 

43.  If  upon  the  axis  of  the  pipe  continued  out,  be  de- 
scribed the  parabola  DPRS,  and  through  V  and  \V  be 
drawn  the  riirht  lines  VP,  WK,  to  the  parabola  (in  the 
points  P  and  1^),  and  parallel  to  the  horizon.  Then  these 
lines  VP,  WR,  will  be  as  the  square  roots  of  BV  and  BW 
(the  heights  of  the  jets),  and  therefore  as  the  velocities  of 
the  water  at  D,  which  produce  those  jets,  respectivelv. 

44.  These  lines  VP,  WR,  will  therefore,  when  compared 
with  A V  and  AW,,  express  the  velocities  of  the  jets  com- 
pared with  the  weight  KGL  and  MGN  which  produce 
them. 

45.  But  the  ratio  of  VP  to  AV  is  expressed  by  the  angle 
VCP  made  by  drawing  the  line  CP.  Now  this  angle  will 
be  greatest  of  all  when  the  right  line  C  P  touches  the  curve, 
but  does  not  cut  it ;  which  suppose  to  be  at  the  point  K. 

46.  Then  in  that  case  we  have  BW  equal  to  BA,  and 
consequently  the  weight  HN  equal  to  the  weight  HGI. 

47.  Therefore  the  velocity  of  a  fluid  at  D  will  be  greatest 
in  proportion  to  the  force  which  produces  it  when  that  force 
is  double  of  the  force  that  will  just  sustain  a  column  of 
water  to  the  given  heiii;ht  AB.  And  this  is  the  first  maxi- 
jnum  in  pump- work. 

49.  Fknce  if  j69';?lb.  sustains  a  column  of  water  in  the 
...  v'»  pipe 
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pipe  AB  =  12  feet  high,  in  eqniHbrio;  twice  that  weight 
will  produce  a  jet  12  feet  above  it,  or  a  velocitv  of  water 
at  D  greater  in  proportion  to  the  height  than  any  other 
weight  can  do. 

49.  But  this  velocity  and  altitude  of  12  feet  i?  not  the 
greatest  effect  that  this  maximum  force  of  11 /'S'l  lb.  will 

f)roduce;  but  some  other  altitude  AG,  and  some  oiher  ve- 
ocitv  acquired  by  a  descent  through  \VG,  will  be  the  maxi- 
mum effect  produced  by  the  said  given  weight.     See 

Fig.  6. 

50.  For,  since  the  weight  1 1 78'4  lb.  will  sustain  in  equi- 
librio  a  column  of  water  m  the  pipe  to  the  height  AW  = 
24  feet,  it  will  produce  a  jet  of  water  at  any  less  height  A  G; 
and  its  effect  will  be  proportional  to  that  altitude  AG,  and 
the  velocity  of  the  jet  at  G  conjointlv. 

51.  Therefore  let  WPS  be  a  parabola,  passing  through 
the  point  P  such,  that  GP  may  every  where  be  as  the  ve- 
locity acquired  at  G  in  descending  through  WG.  Then  it 
is  plain,  if  we  complete  the  parallelogram  AGPO,  the  effecl 
of  this  force  will  be  every  where  as  the  area  of  that  figure 
inscribed  in  the  parabola,  viz.  AG  x  PG. 

52.  But  the  area  of  that  figure  is  greatest  of  all  when 
GW  is  one-third  part  of  the  altitude  AW;  and  conse- 
quently when  AG  is  equal  to  16  feet,  then  the  effect  of  the 
weight  NHI  =  1 1 78*4  lb.  will  be  a  maximum,  or  greatest 
possible.  And  this  is  the  second  maximum  of  pump-work. 

53.  If  the  oritice  of  the  pipe  at  G  were  quite  open,  the 
whole  body  of  the  fluid  would  rise  to  W  in  the  same  time 
with  the  jet,  and  the  velocity  of  the  plane  or  pallet  AC 
would  be  the  same  in  both  cases  bv  the  action  of  the  weight 
NHI. 

54.  Therefore,  if  the  said  weight  was  connected  with  a 
chain  AG  with  many  pallets  AC  fixed  upon  it,  and  passing 
over  the  wheel  GED,  moving  on  its  centre  F,  it  would, 
by  a  continual  descent,  cause  a  constant  column  of  water 
to  rise  from  G  to  W  of  8  feet  in  length. 

55.  The  velocity  of  the  rising  water,  and  consequently 
of  the  pallets  AC,  will  be  at  the  rate  of  'J3'6  feet  per  se- 
cond ;  and  every  such  foot  will  contain  4'S  gallons ;  there- 
fore the  whole  quantity  of  water  raised  by  this  maximum 
force  will  be  108  gallons  per  second,  at  the  height  of  16 
feet. 

56.  Hence  the  nature  of  a  chain-pump  appears ;  and  its 
utmost  force  (with  a  tube  or  pipe  of  any  given  bore)  may 
be  estimated  j  for  that  pump  is  onlv  a  constant  succession 

T  4        '  of 
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of  pallets  AC,  pvxssing  over  two  wheels  at  tiic  top  an4 
bottom  of  the  pipe  AG,  and  put  in  motion  by  the  forec  ot 
men  instead  of  the  weight  UN  I  *< 

57.  If  instead  of  the  wheel  GED  a  lever  GM  be  \\?.ii<if 
then  a  weight  R  at  the  end  IVJ  of  the  lever  would  have  the 
same  force  and  produce  the  same  effect  with  the  weight 
.!NIII,  if  it  be  in  proportion  thereto,  as  the  distance  l''G  to 
the  distance  FM. 

58.  Let  now  the  plane  AC  represent  the  sucker,  buekut, 
or  piston  of  a  common  sucking-pump,  placed  at  the  bottom 
of  the  pipe,  and  the  rod  AG  connected  with  tlie  lever  or 
Jiandle  GM.  And  let  FG  :  FxM  : :  1  :  6.  Then,  smcc  the 
column  of  water  A  BCD  (fig.  3.)  12  feet  high,  weighs 
58t)*3lb.,  it  will  be  sustained  in  cquihbrio  by  somewhat 
less  than  lOOlb.  =  R,  at  the  end  of  the  Ic^cr  GM. 

59.  If  we  suppose  the  muscular  force  of  a  man's  arm 
equal  to  100 lb.  it  would,  acting  at  M,  sustain  the  same 
column  of  water  ;  therefore  two  such  men  would  sustain  a 
column  of  water  t34  feet  high  =  AW  :  whith  we  may  there- 
fore call  a  maximum  force. 

60.  If  now  it  be  retjuired  to  raise  water  in  a  sucking- 
pump,  it  is  evident  that  given  maximum  force  will  produce 
the  greatest  effect  when  the  altitude  of  the  water  to  be  raised 
is  A"G  =  16  feet. 

6\ .  In  this  case  also  the  lever  nets  to  the  greatest  advan- 
tage ;  for  now  the  force  which  acts  at  ISi  being  200  lb.,  i^^t 
one-half  more  than  the  force  1 34  lb.,  which  is  nearly  equi- 
valent at  M  to  the  weight  of  the  column  of  water  AC  16 
feet  high.  And  this  is  a  third  maximum  in  pump-work, 
and  follows  immediately  from  the  second. 

62.  In  all  mechanism,  what  is  gained  in  power  is  lost  in 
time  ;  for  now  the  motion  of  the  point  G,  and  consequently 
of  the  piston  AC,  is  six  times  slower  than  the  point  M, 
the  motion  of  which  is  determined  bv  considering  the  lever 
GM  as  a  pendulum  vibrating  about  the  point  F,  and  being 
charged  with  two  weights,  one  at  G,  the  other  at  M,  which 
are  to  each  other  a.^  785-6  to  200,  or  as  0  to  l-t;  the  di- 
stance of  the  centre  of  oscillation  will  thereby  be  found,  and 
from  thence  the  lime  of  an  oscillation,  or  motion  through 
the  arch  dMc,  will  be  known,  and  is  40"%-  then  if  the  said 
arch  c  M  6?  be  six  feet,  the  arch  a  G  /'  will  be  one  foot. 

63.  Therefore  the  velocity  of  the  piston  AC  is  12  inchea 

•  Th's  i<  upon  supposition  that  in  the  chain-pump  there  is  no  fiiciion, 
r!«e  pallets  lose  no  w-ittr ;  but  as  one  or  the  other  of  these  case^ 
.  ■ .  e  in  that  iTiachine,  it  descrvts  no  furditr  coas^ideration. 

in 
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in  AQf"  or  1 S  inches  per  second,  if  a  kver  be  worked  with 
its  natural  motion.  But  in  the  descent  of  the  piston  no 
\vater  is  raised  j  therefore  only  16  ihches  of  water  is  raised 
bv  one  piston  in  two  seconds,  or  the  water  raised  in  a  single 
pump  is  not  more  than  nine  inches  per  second,  which  is 
about  3"fi  gallons,  or  216  per  minute,  which  is  short  of  a 
ton  by  36  gallons. 

64.  But  if  the  pump  be  so  constructed  with  two  pistons, 
that  while  on€  descends,  the  other  ascends,  the  water  will, 
in  that  case,  aluavs  keep  rising  in  the  pipe;  and  the  water 
delivered  by  sucli  a  pump  woulrl  be  IS  inches  per  second, 
or  432  gallons,  or  14  ton  per  minute. 

63.  Such  would  be  the  state  of  pump- work  in  its  utmost 
perfection  if  men  could  act  like  a  weight,  viz.  always  with 
the  same  tenor  of  force ;  but  though  the  force  of  two  men 
mav  be  equivalent  to  200  lb.  for  a  few  efforts  at  first  work- 
ing, vet  this  hiunan  force  will  soon  abate  and  decrease,  and 
it  is  found  bv  experience,  that  for  workinir  a  pump  without 
ceasing  but  10  or  15  minutes,  one  man  can  raise  no  more 
than  about  30  lb.  of  water  to  his  share  ;  therefore  six  men, 
at  least,  must  be  eniployed  for  raising  the  above-mentior.ed 
quantity  of  432  gallons  of  water  per  minute. 

QQ.  But  such  perfection  is  not  to  be  expected  in  common 
pumps,  for  two  reasons  :  first,  they  are  subject  to  great 
friction  between  the  piston  and  pipe,  and  other  parts  of  the 
mechanism ;  and  ihis  is  scarce  ever  so  little  as  a  third  part 
of  the  chartre  of  the  whole  machine,  and  therefore  will  re- 
quire  n\ne  or  ten  men  to  raise  that  quantity  ot  water  instead 
of  six. 

67.  But,  secondly,  the  great  imperfection  of  all  common 
pumps  working  with  a  :^ingle  piston  is,  that  the  water  rise.- 
prr  vicem,  or  by  fits;  for  while  the  piston  is  descendiuir, 
the  watery  column  A  G  is  quiescent,  and  only  moves  when 
the  piston  rises  ,  therefore  evcrv  time  the  stroke  is  repeated, 
a  new  or  additional  force  is  required  to  give  motion  to  the 
water,  over  and  above  what  is  necessary  to  continue  that 
motion  when  produced. 

68.  Again,  thirdly,  the  motion  of  the  v/ater  by  a  single 
piston  can  never  be  equable.  For  suppose  the  jet  B  W 
(fig.  5.)  was  produced  bv  the  pressure  of  the  atmosphere  or 
weight  of  the  water  BD  ^in  fig.  2.),  then  tlie  velocity  of 

the  jet  at  the  first  instant  v.ill  be  as  a/BD  —  v^B  K>  ar.d 
the  jet  will  thereby  rise  to  V. 

€-9'  But  the  velocity  of  the  jet  must  increase  by  the  con- 
tinued pressure  of  the  column  KD,  and  at  last  will  be  as 

VKD,  and  thereby  produce  the  uniform  jet  BW.     And 
3  somethinjr 
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something  analogous  to  this  uill  alwavs  he  the  case  of  i. 
singk-  |Hinip,  where  the  stroke  of  the  piston  is  large,  and 
its  velocity  nearly  equal  to  that  of  the  rising  water. 

70.  But  it  is  quite  otherwise  with  the  pump  which  has 
two  pistons  upon  one  pipe,  and  where  the  rising  water  is 
constantly  in  a  uniform  motion  ;  for  there  the  whole  force 
is  employed  tc  continue  that  motion  only,  and  the  velocity  of 
the  water  will  always  he  as  the  square  root  of  the  difference 
between  36  and  the  height  of  the  pump,  or  in  the  present 
case  of  fig.  6,  as  v^fiO. 

71.  'I'he  piston  playing  at  tlic  bottom  of  the  pipe  or  the 
top,  makes  no  difl'erence  in  the  power  to  work  the  pump; 
!*incc  in  both  cases  the  same  colunm  of  water  AG  is  moved 
by  the  piston,  the  pressure  of  air  on  the  column  at  G  and 
A  being  equal. 

72.  The  force  of  any  colunm  of  a  fluid  to  resist  motion, 
is  coTupouuded  of  its  quantity  of  matter  and  velocity;  there- 
fore while  the  force  remains  the  same,  the  quantity  of  the 
fluid  may  be  varied  as  you  please,  since  the  velocity  will 
ever  compensate  any  deficiency  or  redundancy  of  force  that 
may  happen  on  that  account. 

Fig.  7. 

73.  Thus  suppose  EKLI  be  the  cistern  of  the  head  of  a 
pump,  in  which  the  piston  MN  works,  then  the  pipe 
ABCDmaybe  in  b*)re  in  any  proportion  less,  and  still 
the  water  shall  be  supplied  to  the  cistern  when  the  piston 
rises,  with  the  same  force  and  in  the  same  time  as  it  would 
be  if  the  bc^re  of  the  pipe  were  all  the  way  the  same  with 
thai  of  the  head,  or  equal  to  KFHL. 

74.  In  this  latter  case  the  velocity  of  the  water  will  be 
the  same  with  that  of  the  piston,  but  in  the  former  the  ve- 
locity of  the  water  will  be  to  that  of  the  piston  as  the  square 
of  MN  to  the  square  of  BC,  because  the  quantity  of  fluid 
in  EFH  I  is  to  that  in  the  contracted  pipe  ABCD  in  the 
same  proportion. 

73.  H  the  pump  be  required  to  raise  water  26  feet  (as  in 
fi<j.  7.),  then  since  the  height  AG  =  26  is  3-  of  39  =  AX, 
the  jet  GX  will  be  13  feet:  and  since  the  air  at  a  mean 
gravity  is  equal  to  a  colunm  of  water  34  feet  high,  we  have 
34  —  i!6  =  8  ;  therefore  the  maximum  force  will  produce 
a  uuitorm  velocity  of  near  29  feet  per  second  j  and  the  pres- 
sure ot  I  he  air  onlv  a  velocity  of  2 -•6  feet  per  second,  if  the 
piston  moves  in  a  pipe  ABCD  of  an  equal  bore  through- 
out. 

76.  In  this  case  the  water  would  be  wire-drawn,  since 

the 
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ihc  piston  moves  faster  than  the  water  can  rise  to  follow 
it.  Hence  we  see  the  groat  use  of  contracting  the  pipe 
AD  and  making  the  piston  play  in  a  large  head  EKLI,  as 
by  this  means  we  lessen  the  velocity  of  the  piston  and  in- 
crease that  of  the  rising  water,  which  ca?i  never  be  in  anv 
danger  of  being  wire-drawn. 

77«  Since  in  the  case  of  a  piston's  working  in  a  pipe 
ABCD,  the  difference  between  34  feet  and  the  leneth  of 
the  pipe  is  always  equal  to  half  the  length  of  the  pipe,  for 
the  force  to  be  applied  to  the  greatest  advantage;  therefore 
22*6  feet  is  the  greatest  height  of  such  a  pump,  because  in 
this  case  the  velocity  of  the  piston  by  the  maximum  force, 
and  that  of  the  water  in  the  pipe  by  the  air's  pressure,  are 
equal,  viz.  to  38  feet  per  second. 

78.  But  when  the  maximum  force  is  applied  to  the  lever, 
the  motion  of  the  piston  is  thereby  rendered  so  slow  that 
there  will  always  be  a  velocity  of  the  ^^•ater,  from  the  pres- 
sure of  air,  greater  than  that  of  the  piston  at  a  less  height 
than  30  feet.  For  admitting  the  pipe  30  feet  high,  and  the 
air  in  its  lightest  state  equal  to  a  pressure  of  32  feet  of 
water,  then  the  difference  of  two  feet  will  generate  an  uni- 
form velocity  of  water  of  more  than  1 J  feet  per  second, 
which  is  many  times  more  than  that  of  the  piston. 

79.  Hence  it  follows,  that  if  tv.o  pistons  be  employed, 
they  will  not  only  have  water  enough,  and  to  spare,  but 
also  keep  that  water  ii\  a  constant  uniform  motion  by  their 
alternate  action ;  but  to  answer  this  end,  the  water  must 
rise  in  but  one  pipe,  and  be  communicated  at  the  top,  by 
two  separate  valves,  to  pistons  working  in  two  different 
barrels  placed  in  one  common  cistern  EFGH. 

80.  To  such  a  pump  likewise  a  double  lever  MM  may 
be  applied  to  the  wheel  K,  so  that  the  pistons  mav  be  moved 
in  i  perpendlctdar  direction  on  each  side:  at  the  two  ends  of 
this  lever  the  men  may  stand  in  the  best  manner  to  work 
the  pump ;  six.  eight,  or  ten,  as  occasion  requires.  And 
thus  we  have  at  last  arrived  to  the  idea  of  a  sucking-pump, 
which,  as  far  as  I  am  able  to  judge,  will  have  alMhe  ad- 
vantages that  such  a  machine  is  any  ways  capable  of. 


LIV.  Xolice 
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tAV.  Xoflre  respcctlit^r  the  Expedition  in  Xcw  liollaviif 
iindcrtakdi  for  the  Purpose  of  mnh'mg  Jie^carches  into 
C  cog-rap  hi/  and  KatvraL  ITistonj.    By  A.  L.  Jussmu*. 

-[Natural  historv  is  Indebted  for  its  most  valuable  collec- 
tions and  a  purt  of  its  progress  to  zealous  and  cnlialitcncd 
trarellcrs,  who  have  abandoned  their  hoiiies  to  traverse  di- 
stant countries,  often  desert  and  little  known.  We  preserve 
T^■ilh  gratitude  atid  respect,  in  the  history  f'f  science,  the 
names  of  the  French  naturalists  who  at  diflerent  epochs  have 
enriched  their  country  with  foreign  productions,  either  aliVe 
and  now  naturalized  to  our  soil,  or  forming  part  of  the  cot- 
lections  made  for  public  instruction.  Some  have  written 
and  published  the  fruit  of  their  labours;  others  have  fallen 
asacrilice  to  the  fatigue  of  a  long  passage,  the  intemperance 
of  different  climates,  the  attacks  of  savage  tribes  whom  they 
visited  with  a  friendly  disposition,  and  sometimes  the  ob- 
jects only  collected  by  them  have  reached  us :  sometimes 
we  have  lost  both  the  travellers  and  their  collections,  or  we 
have  been  left  in  uncertainty  in  regard  to  the  fate  of  both. 
Reverses  of  this  kind  have  been  more  frequent  than  success. 
What  interest,  therefore,  ought  to  be  excited  by  these 
zealous  men,  who  devote  themselves  to  the  dangers  of  such 
enterprises  1 

When  government,  in  the  year  8,  ordered  an  expedition 
to  New  Holjand,  under  the  command  of  captain  Baudin, 
for  making  researches  in  geoa;raphy  and  natural  history, 
a  conmiission  of  the  Institute  was  charged  to  select  co-ope- 
rators in  this  jrreat  labour,  and  to  give  them  the  neeessarv 
instructions.  Persons  well  acquainted  with  each  depart- 
ment, who  to  great  knowledge  united  a  decided  taste  for 
travelling,  were  made  choice  of.  Every  thing  gave  reason 
to  expect  a  successful  result ;  especially  when  among  these 
travellers  there  were  some  who  had  participr^tcd,  under  the 
same  chief,  in  the  fatigues  of  a  preceding  voyage  to  Ame- 
rica, and  who  did  not  hesitate  to  embark  again  under  his 
auspices. 

These  combinations  were  deranged  by  some  unforeseen 
circumstances.  Several  of  these  navigators  were  obliged  bv 
sickness  to  stop  at  the  Isle  of  France ;  fear  of  being  in  want 
of  provisions,  and  discontent,  made  several  others  remain 
behind ;  and  when  captain  Baudin  left  that  colony  he  had 

*  Fi.:ra  Aimalcs  du  Museum  Niiliorial  d'Hiuoirc  Nature! 'c,  No.  i, 
.Year  5. 

on 
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on  board  the  two  vessels  only  Messrs.  Bernier,  the  astrono- 
mer ;  Boulanger,  the  geojirapher ;  Mauge,  Peron,  and  Lo- 
villain,  zoologists ;  Leschenaut,  botanist ;  De  Pusch  and 
Baillv,  mineralosists  ;  Riedle,  Sauiier,  and  Gaichenot,  gar- 
deners :  Lesueur  and  Petit,  who  embarked  in  no  particular 
(jualitv,  were  substitutes  tor  the  drattsmca  who  remained  at 
the  Isle  of  France. 

The  first  landings  at  New  Holland,  so  much  desired, 
were  attended  with  danger,  and  had  almost  become  fatal  to 
several  of  the  navigators.  They  were  not,  however,  dis- 
couracjed  by  this  unfortunate  commencement,  and  they 
anxiously  embraced  every  opportunity  of  visiting  these  un- 
4tnown  shores.  When  the  ships  arrived  with  their  fatigued 
crews  at  Timor,  one  of  the  islands  of  the  archipelago  of 
Asia,  in  the  neighbourhood  of  the  Moluccas,  these  natu- 
ralists, tired  of  being  so  long  inactive,  made  haste  to  col- 
lect the  productions  of  the  place.  Kiedle,  the  gardener, 
though  scarcely  recovered  from  an  illness  with  which  he 
had  been  attacked  on  the  passage,  employed  himself  too 
40on  in  the  search  of  plants,  with  which  he  was  desirous 
to  enrich  the  garden  of  Paris ;  and  he  fell  a  sacrifice  to  a 
new  relapse,  after  he  had  formed  a  prettv  numerous  collec- 
tion. Mauge,  the  zoologist,  animated  bv  the  same  zeal, 
neglected,  in  like  manner,  the  care  of  his  health  in  order  to 
occupy  himself  in  searching  for  animals.  He  was  scarcely 
restored  when  he  was  obliged  to  re -embark  to  go  and  visrt 
the  lands  situated  to  the  south  of  New  Holland,  In  thii 
part  of  the  voyage  the  navigators  obtained  more  precise  no- 
tions in  regard  to  several  points  of  ceogra'phv,  and  made 
numerous  collections  of  animals  and  ve;i;etables ;  but  it  be- 
came fatal  to  the  zoologist  Levillain  and  the  gardener  Sau- 
tier,  who,  like  Riedle,  fell  victims  to  their  zeal.  Mange 
soon  followed  them,  and  terminated  iiis  career  at  the  Island 
!Maria,  near  to  Van  Diemen's  Laiid.  He  had  been  with  Rie- 
dle, the  companion  of  captain  Baudin,  durino-  his  first  voy- 
age to  America,  and  it  was  to  their  care  united  that  tiie  Mu- 
seum of  Natural  History,  to  v.hich  they  v ere  both  attached, 
was  indebted  for  the  numerous  productions  of  the  Antilles, 
with  which  its  hot-houses  and  galleries  were  enriched  in 
the  year  6  5  and  their  loss  was  sensibly  felt  by  all  belonging 
to  that  establishment. 

The  two  vessels,  after  passino;  d'Entrecasteaux's  strait, 
on  the  coast  of  Van  Diemen's  Land,  and  visiting  several 
oi  its  ports  and  islands,  were  separated,  and  did  not  meet 
again  till  the  month  of  Messidor,  year  10,  when  they  reached 
Port  Jacksouj  in  New  Holland;  where  they  received  from 
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the  director*  of  that  colony  every  necessary  assistance  for 
restoring  the  sick  and  in  regard  to  a  supply  of  provisions. 

That  part  of  the  voyage  made  by  the  two  vessels  in  com- 
pany here  terminates.  Captain  Baudin,  being  afraid  that 
he  should  lose  in  a  ux:w  voyage  the  live  animals  and  vege- 
tables collected  bv  his  own  care  and  that  of  his  fellow-navi- 
gators, resolved  to  put  on  board  the  Naluraliste  all  the  col- 
lections already  made  by  both  ships,  and  to  send  them  di- 
rectlv  to  France  under  the  care  of  captain  Hamelin,  who 
had  alwavs  had  the  command  of  that  vessel  since  their  de- 
parture from  Europe.  De  Fuseh,  the  mineralogist,  whose 
health  had  been  much  injured,  embraced  this  opportunity 
of  returning  to  his  native  country  ;  but,  being  too  weak  to 
hear  such  a  long  voyage,  he  was  obliged  to  stop  at  the  Isle 
of  France,  where  he  died  after  languishing  a  few  months. 
Captain  Hamelin,  on  approaching  France,  was  examined 
by  an  English  vessel,  which,  notwithstanding  his  pass, 
carried  him  into'  a  port  of  England  ;  in  consequence  of 
which  delay  he  lost  a  great  deal  of  time  and  many  live 
vegetables.  He  arrived  at  Havre  in  the  month  of  Prairial, 
year  1 1  ;  his  collection,  being  put  into  a  boat  on  the  Seine, 
reached  Paris  in    afety. 

Captain  Baudin  left  Port  Jackson  at  the  end  of  Brumaire 
the  same  year  with  the  Gcographe  and  a  small  vessel  better 
calculated  for  making  observations,  as  it  could  approach 
much  nearer  to  the  coast.  He  had  still  on  board  Bernier 
and  Boulan<Ter,  who  assisted  the  officers  in  their  astrono- 
mical and  geographical  labours.  Leschenaut,  who  was  the 
only  botanist,  was  unwilling,  though  sick,  to  abandon  the 
expedition.  Peron,  detained  by  the  same  motive,  in  order 
to  make  researches  in  zoology,  which  he  was  the  only  per- 
son who  could  follow,  and  in  which  he  associated  his  friend 
Lesueur,  become,  by  circumstances,  a  draftsman  and  na- 
turalist; Bailly,  who  was  to  be  occupied  with  mineralogy; 
Petit,  charo;ed  with  making  drawings  of  the  inhabitants, 
their  dresses,  habitations,  and  works  of  arts ;  and  Guiche- 
not,  the  only  gardener,  who  endeavoured  to  increase  the 
hcrbals,  and  to  "collect  seeds  and  living  trees. 

This  part  of  the  voyage,  in  which  the  navigators  care- 
fully explored  the  southern  coast  of  New  Holland  and  some 
of  the  adjacent  isles,  as  well  as  a  portion  of  the  western 
coasts,  was  attended  with  complete  success.  Several  im- 
portant points  of  geography  were  fixed,  and  a  more  consi- 
derable collection  was^made  than  that  before  dispatched  lo 
Europe.  The  captain  himself  had  co-operated  in  the  zoo- 
iogicai  researches,  and  especially  those  relating  to  birds. 

After 
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After  a  voyage  of  six  months  he  touched  again  at  Timor,  to 
take  in  a  supply  of  water,  and  to  wait  a  favourable  oppor- 
tunity for  entering  the  Gulph  of  Carpentaria;  a  minute 
examination  of  which  was  to  conclude  the  labours  of  this 
expedition. 

Durino-  this  part  of  the  voyage,  which  was  fortunate  in 
several  respects,  none  of  the  naturalists  died  ;  but  Lesche- 
naut,  too  weak  to  continue  his  researches,  was  obliged  to 
remain  at  Timor,  from  which  he  proceeded  to  Batavia,  with 
a  view  of  remaining  there  some  time  and  then  embracing 
an  opportunity  to  return  to  Europe.  Letters  received  from 
him  by  his  family  announce  that,  his  health  being  restored 
by  rest,  he  was  enabled  to  make  new  botanical  researches 
at  Java,  and  was  preparing  to  return. 

Eaudin,  with  his  fellow-navigators,  endeavoured  to  reach 
the  gulph  which  he  intended  to  visit ;  but  after  several 
fruitless  attempts,  buffeted  by  contrary  winds,  fatigued 
with  his  crew  by  continual  labour ;  deprived  of  his  astro- 
nomer Bernier,  who  died  universally  regretted,  having  been 
able  to  make  only  a  few  observations  and  small  collections 
on  different  points  of  the  northern  coast,  which  is  inacces- 
sible;  finding  sickness  to  prevail  in  his  ship,  and  being  se- 
verely affected  himself,  he  at  length  determined  to  proceed 
to  the  Isle  of  France,  where  he  arrived  in  Fructidor,  year  1 1,. 
so  much  broken  down  that  he  soon  breathed  his  last. 

Captain  Milius  was  charged  to  carrv  the  ship  to  Europe 
with  the  new  collections,  mcreased  by  some  live  produc- 
tions of  the  Isle  of  France.  Having  touched  at  the  Cape 
of  Good  Hope,  he  took  on  board  some  live  plants  and  ani- 
mals furnished  by  the  governor.  After  a  fortunate  passage 
the  captain  was  desirous  to  enter  the  Loire,  from  which  his 
collections  might  have  easily  been  conveyed  to  Paris  by 
water ;  but  being  opposed  by  the  winds,  and  fearing  that 
his  plants  might  he  injured  by  the  cold,  which  already  began 
to  be  felt  on  approaching  the  coast,  he  was  obliged  to  land^ 
in  the  month  of  Floreal  last,  at  the  port  of  L'Orient,  from 
whence  his  collections  were  conveyed  over  land  ;  but  not 
without  some  loss,  either  in  re2;ard  to  the  live  plants  or  ani- 
mals. One  part  of  these  objects,  destined  for  her  majesty 
the  empress,  were  carried  to  Malmaison  ;  the  other  was  de- 
posited in  the  Museum  of  Natural  History. 

Of  all  the  collections  which  have  reached  us  from  distant^ 
countries  at  different  periods,  that  brought  by  the  Natu- 
raliste  and  the  Geographe  is  certainly  the  most  considera- 
ble, especially  in  regard  to  the  animal  kingdom.  That  of 
the  Museum  has  been  augmented  by  a  great  number  of  new- 
species 
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species  collected  in  the  course  of"  the  expedition,  and  the 
science  of  natural  history  has  gained  in  the  same  propor- 
tion. Il  ii  our  duty  to  present  here  a  short  view  of  these 
acquisitions,  in  order  to  give  to  government  and  men  of 
science  some  idea  of  the  advantages  arising  from  an  under- 
taking which  had  been  considt-red  unfavourable,  and  in 
order  that  we  may  pay  those  laborious  men  \\  ho  surmounted 
so  many  obstacles  for  the  purpose  of  collecting  these  scat- 
tered objects,  that  tribute  of  esteem  and  gratitude  which  iis 
owing  to  them  by  the  nation. 

It  will  not  appear  astonishing  that,  in  researches  confined 
to  coasts  for  the  most  part  desert  or  CA'cred  with  woods, 
which  presented  neither  high  mountains  nor  ravines  where 
the  difl'erent  strata  could  be  observed,  or  where  mines  could 
be  dug,  the  mineralogists  Puseh  and  JJailly  should  be  able 
to  collect  only  a  small  number  of  minerals,  insufficient  to 
give  an  accurate  idea  of  the  geology  of  the  country.  What 
thev  brought  home  will  serve  at  any  rate  to  convey  a  general 
notion  of  the  surface  of  the  districts  which  they  visited,  and  - 
to  indicate  the  distinction  of  the  epochs  at  which  the  mi- 
Deral  substances  found  in  them  were  produced. 

In  botany,  numerous  collections,  formed  with  great  care, 
of  live  and  dried  plants,  seeds  and  fruits,  and  of  specimens 
of  wood,  were  begim  by  Hiedle  and  Sautier,  and  continued 
by  Guichenot,  who  alone  remained  behind  ihem.  Leschc- 
naut  rendered  important  services  by  collecting,  describing, 
and  dt-lincating  himself  more  tiian  (jOO  species  which  he 
believes  to  be  new,  and  of  which  several  may  constitute  new 
genera,  and  perhaps  orders.  The  most  important  researches 
\vere  made  on  tiie  south-\\est  coast  of  Nc:w  Holland,  and 
in  touching  at  Nuyt's  J^and,  Lewin's  Land,  Endraeht  and 
Kdol's  Land,  regions  ior  the  most  part  never  visited  by  the 
Knelish.  Seeds  carefully  collected  by  the  botanist  and  gar- 
dener, uhich  were  so'.\ n  at  Malmaison,  in  the  garden  of 
the  museum  at  Montpellicr,  and  other  parts  in  the  south 
of  France,  and  most  of  which  have  been  raised,  afford  hopes 
that  some  productions  of  that  part  of  the  world  may  be  na* 
turalized  in  France.  V/c  shall  mention  Iktc  the  flax  of 
New  Zealand,  which  unites  the  brilliancy  of  silk  to  the 
strength  of  hemp  j  the  r3.s7/.^;i/,'a  wood  and  the  xylomelum, 
superior  for  cabinet-work  to  many  of  those  kinds  now  em- 
ployed ;  the  Englisl)  cedar ;  the  eu call/ plus,  which  rises  to 
the  height  of  150  feet,  has  a  trunk  24  feet  in  diameter,  and 
which  produces  an  odoriferous  resin  that  may  become  a 
very  valuable  medicine.  All  these  new  plants,  which  have 
germinated  in  our  climate,  v  hen  habituated  to  -it  may  in- 
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<^emnify  us  for  the  loss  of  a  part  of  the  plants  which  had 
been  transplaiited  and  carefully  arranged  in  a  hundred  boxes, 
each  of  which  contained  fifteen  or  sixteen  live  plants.  In 
tfie  last  place,  an  herbal  of  1500  species,  the  specimens  of 
which  multiplied,  and  in  good  preservation,  artbrd  to  bo- 
tanists the  means  of  enlarging  this  part  of  the  science. 

The.  {European  nation,  who  inhabit  a  point  of  New  Hol- 
land, may,  howcAcr,  rival  us  in  researches  respecting  the 
vegetable  kingdom,  to  which  several  of  our  men  of  science 
devoted  themselves  ;  but  in  general  thev  have  neglected  the 
department  of  birds,  of  which  at  present  we  possess  a  very 
numerous  scries,   begun   by  the  unfortunate  Mar.ge,   en-- 
riehetl  with  some  articles  by  Haudin  and  Levillain,  but  for 
which  we  are  in  particular  indebLed  to  the  assiduous  care  of 
the  young  Pcron  and   Lesueur,    inseparable  friends,   who 
mutually  assisted  each  other.     The  former,  v\  ho  remained 
the  onlv  zoologist  of  the  expedition,  did  not  attend  merelv 
to  physical   and  anatomical  observations,  to  which  he  at 
first  more  especially  devoted   himself;   he  embraced   also 
with  zeal  the  other  parts  of  zoology.     Lcsueur,  charged 
only  with  delineating  animals,  thought  it  his  duty  to  add 
to  this  function  that  of  collector  :  and  Peron  acknowledges 
that  he  was  much  indebted  to  this  faithful  companion,  who 
sometimes  explored  the  coasts  or  penetrated  into  the  coun- 
try with  him;  sometimes  remained  on  board  the  vessel, 
prepared  and  made  drawings  of  the  objects  collected  by  his 
friend,  to  shorten  his  labour  and  enable  him  to  engage  in 
new  researches.      The  number  of  animals   they  brought 
iiome  is  considerable,  and  many  of  them  are  absolutely 
new.      Peron  wrote  descriptions  on  the  spot  of  a  great 
num!)er  of  them,  according  to  a  new  and  uniform  method, 
which  embraces  the  organization,  manners  or  habits,  names 
and  usages  of  the  country.     This  collection  contains  some 
of  those  shcll-lish  which  form  the  principal  nourishment  of 
some  of  the  inliabitants  of  Van  Diemcirs  Land  ;  a  nume- 
rous series  of  holothuria,  marine  animals,  which  in  India 
are  accounted  delicious  food,  and  for  that  reason  are  a  va- 
luable article  of  eonunerce  ;    various  quadrupeds,  which 
might  be  easily  naturalized  in  France;  and  in  particular 
several  species  of  kangoroos,  whose  fur  is  good,  and  their 
flesh  excellent ;  the  phaseolome,  also  good  to  eat,  and  which 
might  be  easily  domesticated  ;  the  cassoarv  of  New  Hol- 
land, alive  in  the  museum,  the  flesh  of  whicii,  participating 
in  that  of  the  turkey  and  pig,  might  be  agreeable  food  ;  the 
biack  swan,  existing  in  the  museum,  which,  on  account  of 
-  A^ol.  20,  No.  SO^Jan.  1S05.         U  its 
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its  tender  flesh  and  very  fine  down,  might  be  rendered  use- 
ful in  our  court-yards,  at  the  same  time  that  it  would  con- 
tribute to  the  ornament  ot"  our  pieces  oi  water  ;  the  pheasant 
with  a  tail  like  a  lyre,  which  on  account  ot"  its  form  and  the 
beauty  of  its  plumage  might  shine  alongside  our  l^uropcau 
peacock.  Passino;  over  other  useful  anmials,  we  shall  ter- 
minate this  article  by  an  abridgement  of  the  report  of  the 
professors  of  the  museum,  who  each  in  his  department 
made  out  a  list  of  this  zoological  collection,  presenting 
here,  under  the  form  of  a  table  of  three  columns,  the  num- 
ber of  individuals  brought  home,  that  of  the  different  spe- 
cies, and  an  indication  of  those  which  arc  new  : 


NuiTiber  of 

Number  of 

New 

Classes  of  Animals. 

l'.id:v;duals 

Species. 

Species. 

Mammalia       _        -         - 

125 

-        68 

- 

32 

Birds       -       -         -         - 

&12 

-      289 

- 

144 

Quadrupeds  and  oviparons 

bipeds         -          - 

231 

-       60 

- 

41 

Reptiles          -          -         . 

53 

38 

- 

26 

Fish       .         _         -         - 

592 

-      340 

- 

185 

Crustacea  and  arachnidcs 

41-1 

-      153 

- 

134 

Echinodermata 

C)S6 

-     280 

- 

241 

lestacea         _          _          _ 

10^000 

-    1232 

- 

64a 

Worms          _         _          . 

304 

34 

- 

28 

Insects           _         >           _ 

4213 

-    1043 

- 

880 

Zoophytes       _         -         - 

876 

335 

191 

1S,414 

3872 

2542 

According  to  ifiis  table,  therefore,  the  zoological  collec- 
tion of  the  museum  has  been  enriched  with  2542  new  spe- 
cies, and  a  great  number  which  were  wanting  among  the 
1330  already  described  in  some  works.  Besides,  science 
has  acquired  more  than  2500  unknown  objects,  many  of 
which  will  form  new  genera,  and  perhaps  orders.  The 
considerable  number  of  duplicat'es  will  enable  us  to  procure 
by  exchange  (objects  uhich  may  still  be  wanting  in  the  ge- 
neral collection,  cr  to  augment  those  which  exist  in  the 
principal  cities  of  the  empire.  Wc  shall  add,  that  96O 
drawings  by  young  Lesueur  still  attest  his  zeal  and  activity. 


LV.  Clie- 
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LV.  Cheyyikal  Researches  on  Vegetation.  By  Theodore 
DE  Sauss'jre.  An  Extract  read  in  the  French  National 
InslitiUe  Inj  L.  Berthollet*. 

J-  HE  class  charged  me  to  give  a  verbal  account  of  a  work 
presented  to  it  by  Theodore  de  Saussure,  entitled  Recherches 
Ckimiqnes  snr  la  Fegetation ;  but  the  important  results  of 
these  researches  have  induced  me  to  present  to  it  an  extract 
which  may  enable  it  to  judge  of  the  progress  for  which  the 
theory  of  vegetation  is  indebted  to  this  author. 

Senebier,  whose  name  occurs  so  often  in  the  history  of 
the  phvsiology  of  vegetables,  Gough,  Rollo,  and  Wood- 
iiouse,  had  observed  that  seeds  could  not  germinate  without 
the  contact  of  oxvgen  gas,  and  that  germination  is  accom- 
panied by  a  production  of  carbonic  acid.  Saussure  men- 
tions the  experiments  he  before  published,  and  which,  in- 
deed, prove  that  in  this  effect  the  volume  of  the  oxvgen  gas 
is  not  altered,  but  that  it  is  onlv  changed  into  carbonic  acid; 
whence  it  results,  that  in  germination  a  seed  loses  a  part  of 
its  carbon,  by  means  of  the  oxygen  gas  which  combines  with 
it  retaining  the  elastic  state. 

If  the  seed  which  has  germinated  be  afterwards  dried,  it 
is  found  that  it  loses  a  weight  very  uuich  superior  to  that 
which  arises  from  the  extraction  of  the  carbon  ;  whence 
Saussure  concludes  that  there  is  separated  also  during  the 
desiccation  water,  or  a  corresponding  proportion  of  hydro- 
gen and  oxygen,  which  greatly  surpasses  the  weight  of  the 
carbon  which  has  been  disengaged  :  a  consequence  of  this 
observation  is,  that  notwithstanding  the  loss  of  the  carbon 
it  experiences  in  forming  carbonic  acid,  the  seed  which  has 
imdcrgone  desiccation  after  germination  is  found  to  have  a 
greater  proportion  of  that  element  than  if  it  had  been  dried 
before  it  experienced  germination. 

The  carbniilc  acid  gas,  which  is  a  product  of  germina- 
tion, becomes  itself  an  obstacle  to  its  progress ;  so  that,  ii 
carbonic  acid  be  mixed  with  the  air  which  is  m  contact 
with  the  seed,  the  germination  is  rendered  more  feeble  than 
by  a  similar  mixture  of  azotic  gas  or  hydrogen  gas. 

Water  charaed  with  carbonic  acid  is  equally  contrary  tQ 
the  development  of  the  seeds  put  to  germinate  in  it ;  but,  if 
they  have  passed  the  period  of  gernnnation  and  attained  to 
that  where  vegetation  be2;ins,  the  carbonic  acid  becomes  an 
useful  agent,  under  conJitions  which,  as  they  have  not  yet 

•  Frem  JkvjUs  de.  Chiinie,  No.  iso, 

l^  2  been 
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been  dcUrmincd  by  observations,  have  ])ro(luced  unccrtain- 
Irea  and  even  contradictions  in  the  c'on?cqucnecs  deduced" 
from  them.     Saussnre  shows  that  a  twelfth  of  carbonic  acid 
cias   added   to   the   atmosplicre   in   which   vegetation  takes 
phicc,  is  favourable  to  its  pro;i;ress  ;   tlnit  a  greater  proportion 
is  prejudicial ;  thnt  the  substances  which  can  furnish  this- 
quanlitv  ni'  carbonic  acid,  by  their  contact  \v*ith  the  atmo- 
sphere in  which  the  plant  lives,  produce  aw  advantageous 
cti'ecl  without  havinir  an  immediate  connnunication  with  the 
plant,  and  that  the  benefit  arising  from  tlic  carbonic  acid 
takes  place  only  when  the  atmosphere  cf)ntains  a  greater  or 
less  proportioi\ of  oxvgen  gas,  otherwise  it  becon)cs  hurtful. 
AtiTiosj)heric  air  which   has  been  deprived,  by  means  of 
lime,  of  the  carbonic  acid  it  contained,  continues  proper 
for  maintaining  vegetation  in  the  sun  ;  but  if  lime  be  placed 
in  a  receiver  tilled  with  atniospheric  air.  and  in  which  the 
plant  is  exposed  to  the  light,  the  plant  soon  perishes,  and 
the  lime  has  absorbed  the  carbonic  acid.     It  is  seen,  then, 
that  during  vegetation  there  is  foriiie>:i  carbonic  acid,  but 
that  this  acid  ought  to  serve  for  niaintainino-  the  act  of  ve- 
o-etation  ;  for  if  it  be  absorbed  vegetation  cea^'es.     This  ef- 
lect  takes  place  whether  the  plant  he  kept  in  water  or  whe- 
ther its  root  be  in  the  earth  ;  only  in  the  latter  case  the  ef- 
fect is  less,  because  a  part  of  the  carbonic  acid  arising  front 
the  root  iLvmorc  abundant,  and  is  not  soon  cnouirh  absorbed 
by  the  lime.     In  the  shade,  the  presence  of  lime  instead  of 
heino-  hurtfid   is  favourable  to  \e'jfttatJon,  because  in  the 
shade  the  carbonic  acid  is  a5  contrary  to  veoctables  as  it  is 
favourable  to  their  dtvelopmcnt  with  the  aid  of  litiht. 

Dr.  Prie>tiev  discovered  that  leaves  ameliorated  air  which 
had  i^-en  corrupted  by  combustion  and  respiration.  Sene- 
bier  had  shov/n  that  ttiis  pha^nomenon  arose  from  the  pro- 
perty which  leaves  have  of  decomposing  the  carbonic  acid 
by  appropriating  to  themselves  its  carbon  and  eliminating 
its  oxygen.  This  important  discovery  required  that  the  ef- 
fects of  the  decomposition  of  the  carbonic  acid,  and  the 
chansres  winch  result  from  It,  either  in  the  atmosphere  in 
which  a  plant  is  maintained  or  in  the  composition  of  that 
plant,  should  be  more  particularly  analysed.  This  is  wliat 
Saussurc  has  done. 

He  shows  that  the  atmosphere,  of  whicJi  carbonic  acid 
forms  a  determinate  part,  and  in  which  a  plant  vegetates  in 
the  lisrht,  does  not  generally  chancjc  its  dnnensions,  though 
it  sometimes  experiences  a  little  diminution  ;  that  the  car- 
bonic acid  is  destroyed,  and  is  replaced  bv  oxygen  gas;  but 
that  this  replacement  is  not  total,  being  equivalent  only  to 

half 
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half  that  whicli  formed  the  carbonic  ncid  ;  that  the  comple- 
ment of  the  volume  is  owing  to  the  azotic  gas  which  is  ex- 
haled tVom  the  plant. 

When  the  carbonic  acid,  then,  is  decomposed,  its  carbon 
And  a  half  of  its  oxygen  enter  into  the  coniposition  of  the 
plant,  from  which  there  is  exhxled  a  variable  quantity  of 
azotic  gas. 

Saussure,  indeed,  ha?  conlirmcd  that  plants  which  had 
operated  a  decomposition  of  carbonic  acid  give  more  carbon 
than  before  that  decomposition;  those,  on  the  other  hand, 
which  arc  made  to  veeretate  in  distilled  water  and  an  atmo- 
sphere deprived  of  carbonic  acid,  make  no  acquisition  of 
carbon. 

It  was  experiments,  probablv,  made  under  this  circum- 
stance wliich  gave  reason  to  conclude  that  plants  which  ve- 
getate in  pure  water  and  in  the  open  air  contain  no  carbon 
but  that  found  in  the  seeds  from  which  tTiey  were  produced. 
But  Saussure  has  ascertained,  by  repeated  experiments,  that 
plants  exposed  to  the  open  air  acquire  pure  carbon  bv  the 
decompi^sition  of  the  carbonic  acid  naturally  Ibund  in  them. 

It  had  been  observed  that  vegetation  produced  under  dif- 
ferent circumstances  a  dilatation  or  contraction  of  the  at- 
mosphere in  which  it  is  effected.  Saussure  shows  that  the 
leaves  absorb  oxvgen  gas  in  darkness,  and  that  they  emit 
an  equal  quantity  when  exposed  to  the  light ;  so  that  the 
same  atmosphere  deprived  of  carbonic  acid  is,  according  to 
common  language,  corrupted  in  the  night  and  purified 
daring  the  day.  He  denotes  this  alternate  phoenomenon 
by  the  words  inspirai'ion  and  expiration,  and  establishes  the 
relation  of  these  vegetable  functions  according  to  the  kind 
of  plants  and  according  to  the  circumstances  under  which 
they  exist. 

The  oxvfren  gas  which  has  been  inspired  is  changed  into 
carbonic  acid  ;  the  latter  is  decomposed  in  the  act  of  ex- 
piration, and  abandoiis  the  half  of  its  oxygen,  which  resumes 
thii  clactic  state. 

The  roots,  wood,  and  petals,  perform  no  Inspiration ; 
but  thev  give  up  carbon  to  the  oxygen  gas  vvhich  sur- 
rovuids  them,  and  at  the  same  time  there  is  a  production 
of  water  :  jrreen  fruits,  however,  and  the  young  bark  which 
is  still  green,  enjoy  inspiration,  and  produce  a  compound 
effect  on  the  atmospheric  air. 

'  Havinii  examined  the  relation  between  the  living  veaeta- 
blc  and  the  atmosphere,  water  and  the  carbonic  acid,  Saus- 
sure  submits  to  the  sai:}c  examination  vegetable  substances 
deprived  of  life. 

'  U  3  E)^tracts 
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Extracts  of  vegetables  placed  in  the  air  gradually  deposit 
in  it  pellicles  less  soluble  ;  during  this  alteration  the  oxvgen 
of  the  atmosphere  is  changed  into  carbonic  acid  ;  but  the 
volume  of  the  latter  undergoes  no  change,  or  experiences 
that  only  which  arises  from  the  absorption  of  the  carbonic 
acid  which  is  formed  ;  at  the  same  time  a  part  of  the  ox\  gei\ 
and  hydrogen  which  enter  into  the  composition  of  the  ve- 
getable substance  forms  a  more  intimate  combination,  and 
is  reduced  to  water  j  so  that  the  extract  loses  much  less  of 
its  weight  by  this  production  of  water  than  by  the  carbon 
separated  from  it,  and  there  is  found  a  greater  proportion 
of  carbon  than  before  this  formation  of  carbonic  acid  :  we 
have  before  remarked  other  circumstances  in  which  a  double 
efl'ect  takes  place  during  vegetation. 

Dead  wood  produces  the  same  elTect  on  the  atmosphere, 
and  undergoes  the  same  production  of  v,atcr :  when  de- 
prived, by  repeated  decoctions,  of  all  its  soluble  part,  and 
exposed  to  the  air,  it  chaniics  the  oxviren  tras  of  it  into 
carbonic  acid  ;  its  own  oxygen  and  hydrogen  form  water; 
it  then  gives  a  new  extract  in  the  water  in  wiiich  it  is  boiled, 
and  by  means  of  its  successive  losses  acquires  a  superabun- 
dance of  carbon.  It  had  been  observed  that  in  the  acctifi- 
cation  of  wine  there  is  an  absorption  of  oxygen  gas,  and 
this  oxygen  absorbed  had  been  considered  as  the  cause  of 
the  acidity  which  is  developed ;  but  Saussure  has  ascer- 
tained that  the  oxygen  gas  is  merely  chanoed  into  carbonic 
acid,  and  that  there  is  no  other  absorption  than  that  of  the 
carbonic  acid  formed  :  the  production  of  aciditv  can  there- 
fore arise  only  from  the  excess  of  oxvgen  which  becomes 
prevalent  when  a  part  of  the  hydrogen  has  produced  water. 

The  cat:e  is  not  the  same  with  the  epoch  at  which,  bv  the 
progress  of  alteration,  the  vegetable  substances  placed  under 
water  disengage  inflammable  gas :  thev  can  then  absorb 
oxygen  gas,  which  in  all  probability  produces  water. 

Oils  form  another  exception  :  they  really  absorb  oxvgen : 
the  author  was  not  able  to  ascertain  whether  there  was  a 
production  of  oxygen, or  whether  the  oxvgen  coml)ined  with 
the  oil.  He  has  not  yet  cleared  up  what  takes  place  in  the 
transition  of  oil  to  the  state  of  resin. 

Azotic  gas  is  not  afiectcd  by  vegetable  substances,  except 
by  some  oils  which  absorb  a  small  quantity  of  it,  but  wliich 
retain  it  only  weakly. 

Vegetabk's  exposed  to  the  action  of  tlie  air  and  of  water 
are  at  length  reduced  to  a  black  substance  which  Saussure 
distinguishes  by  the  name  of  tcrreau  (vegetable  mould)  : 
preceding  experiments  show  that  this  substance  is  not  the 
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result  of  the  combination  of  oxygen  gas  with  the  dead  plant, 
but  that  it  is  the  residuum  of  the  subtraction  of  the  ele- 
ments of  the  vegetable  which  have  served  to  the  production 
of  water  and  carbonic  acid. 

It  was  of  importance  to  compare  the  different  vegetable 
moulds  with  each  other,  and  with  the  sub'Stances  which  had 
not  experienced  destruction,  to  establish  afterwards  in  what 
manner  they  might  serve  for  reproduction. 

\"egetable  mould  is  an  uniform  substance,  which  seems 
to  differ  only  by  a  greater  or  less  proportion  of  the  soluble 
part  in  water. 

It  contains  a  greater  proportion  of  carbon  than  the  plants 
from  which  it  arises  ;  and  we  lind  here  a  consequence  of 
preceding  observations,  which  show  that  dead  vegetables 
acquire  by  their  action  on  atmospheric  air  a  greater  propor- 
tion of  carbon,  in  consequence  of  the  production  of  water 
which  takes  place,  than  they  lose  by  the  formation  of  the 
carbonic  acid. 

The  proportion  of  carbon,  however,  in  vegetable  mould, 
when  it  attains  to  a  certain  point  of  decomposition,  does 
not  increase  bv  the  continued  action  of  the  causes  which 
produce  it :  brought  into  contact  \\  ith  air,  it  continues  to 
form  carbonic  acid,  and  to  produce  water  by  the  union  of  " 
the  oxygen  and  hydrogen  it  contains :  but  the  latter  pro- 
duction is  less  considerable  than  before  that  epoch  ;  the 
elements  which  are  separated  by  this  ulterior  destruction 
are  in  proportions  corresponding  to  those  which  form  the 
residuum,  so  that  the  vegetable  mould  continue?  to  be  de- 
stroved  without  the  residuum  changing  its  nature. 

The  vegetable  mould  retained  all  the  principles  which 
are  found  in  the  ashes  of  vegetables ;  but  these  substances 
resist  the  proofs  to  which  they  are  directly  subjected  :  it  is 
only  in  the  ashes  resulting  from  their  combustion  that  one 
can  distinguish  them  :  moreover,  a  semi-vitritication  may 
prevent  the  potash  from  being  dissolved  by  the  water;  it  is 
ovjIv  by  more  energetic  means  that  it  can  be  separated. 

This  series  of  researches  has  induced  the  author  to  deter- 
mine the  quantity  of  carbon  furnished  by  a  great  number  of 
vegetable  substances :  he  took  the  most  proper  precautions 
to  obtain  uniform  carbon,  and  to  fix  the  proportions :  he 
was  obliged  to  neglect  the  part  which  is  disengacred  in  a 
gaseous  combination  ;  but  this  disengagement  ought  not 
to  occasion  any  senstble  difference  between  the  comparative 
quantities  of  the  carbonaceous  residuum. 

Having  analysed  the  phoenomena  or  vegetation  which 
depend  on  the  action  of  light,  or  the  privation  of  it,  in  at- 
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niosphcric  air,  the  author  examines  those  it  exhibits  when 
green  plants  are  placed  in  azotic  gas,  hvdrogcn  gas,  and 
in  vacuo. 

Plants  provided  with  their  <rrccn  parts  seem  to  he  those 
only  which  can  vegetate  in  niedivmis  deprived  of  oxygen 
gas,  because  they  ditiuse  through  them  this  gas.  When  it 
is  taken  from  them,  in  proportion  as  thev  produce  it  their 
development  is  checked  ;  they  absorb  neither  azotic  nor  hy- 
drogen gas ;  they  vegetate  in  vacuo  as  in  azotic  gas,  pro- 
vided the  experiment  is  made  under  shelter  from  the  direct 
action  of  the  sun's  raNS.  Plants  show  a  jrreat  difterence  in 
these  phaenomena  accordinii  to  their  epoch?. 

The  author  then  proceerls  to  examine  a  very  important 
question  in  vegetable  j)hysiology,  that  of  the  tixation  and 
decomposition  of  water. 

He  shows  that  plants  appropriate  to  themselves  the  oxy- 
gen and  hydrogen  of  water  bv  making  it  lose  the  liquid 
state;  but  this  assimilation,  he  sav?,  is  not  very  striking, 
except  when  they  become  incorporated  at  the  same  time 
with  carbon. 

To  establish  this  assertion  he  placed  plants  In  water,  leav- 
ing no  carbcmic  acid  in  their  atmosphere ;  thev  acquired  a 
very  considerable  weight,  but  they  lost  nearly  the  whole  of 
what  they  had  acquired  by  desiccation  in  the  open  air :  on 
the  other  hand,  when  the  vegetation  was  assisted  by  the 
decomposition  of  the  carbonic  acid,  the  weiglit  whieh  they 
retained  after  desiccation  far  surpassed  that  which  might 
have  arisen  from  the  carbon  abandoned  hv  the  carbonic 
acid. 

From  this  observation  he  concludes  that  all  the  oxygen 
gas  dispersed  throughout  the  insulated  atmosphere  when  the 
green  plants  are  exposed  to  the  light,  arises  from  the  decom- 
position of  the  carbonic  acid. 

I  shall  venture  also  to  defend  an  opinion  which  differs 
very  little  from  that  of  Saussurc  and  Senebler,  and  which 
appears  to  me  to  tln-ow  n)ore  light  on  the  phanionrena  of 
vegetation. 

The  immediate  efiect  of  light  is  the  production  of  the 
green  juice  of  the  leaves,  which  then  undergoes  various 
changes  in  the  plant;  but  the  green  part  arises  from  a  re- 
sinous substance,  as  has  been  shown  by  Rouelle:  it  cannot 
be  doubted  that  a  resinous  substance  contains  hydrogen 
which  is  not  in  a  state  of  saturation.  '1  he  water,  then, 
nui-^t  be  decomposed  in  a  plant  which  is  supplied  with  no 
other  aliment  than  the  water  in  the  insulated  atmospheric 
air,  if  it  acquires  there  a  green  colour. 

Durins; 
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Durinor  the  desiccation  in  the  open  air  of  plants  whicli 
have  lived  without  carbonic  acid,  there  nnist  be  tbnned  car- 
bonic acid,  according  to  the  experiments  of  Saussure,  an 
abstract  of  which  I  have  here  presented,  and  water  must  be 
produced  at  the  same  time ;  since,  instead  of  losing  any  of 
their  primitive  weight,  they  make,  on  the  contrary,  a  small 
acquisition  ;  an  increase  of  the  vegetable  substance,  not 
ouing  to  a  mere  fixation  of  water,  and  which  is  greater 
than  that  announced  bv  the  balance,  must  have  taken  place 
before  tlie  desiccation. 

When  plants  live  in  the  light  in  atmospheric  air,  or  iu 
anv  other  gas  deprived  of  carbonic  acid,  they  give  out  a 
little  oxygen  gas  :  according  to  Saussure,  this  oxvgen  gas  is 
chan2;cd  during  each  inspiration  into  carbonic  acid,  and  is 
again  decomposed  ;  but  the  carbonic  acid  in  its  dccomposi-i 
tion  retains  one-half  of  its  oxygen  :  it  thence  follows  that 
in  each  expiration  the  proportion  of  the  oxygen  gas  ought 
to  decrease,  did  not  the  decomposition  of  the  water  furnish 
a  supplement. 

It  appears  to  me,  then,  that  in  common  vegetation  tlie 
water  and  carbonic  acid  are  decomposed  simultaneously  by 
the  action  of  the  light ;  that  the  result  of  this  decomposition 
is,  on  the  one  hand,  an  emission  of  oxvgen  gas,  which  can- 
not be  ascribed  to  the  one  more  than  to  the  other ;  that,  on 
the  other  hand,  there  is  formed  a  vegetable  substance  which 
is  inflammable,  because  it  eontams  an  excess  of  carbon  and 
hvdrooen  on  account  of  the  emission  of  the  oxvgen  with 
which  they  were  saturated ;  and  that  when  a  plant  is  de- 
prived of  carbonic  acid  it  may  still  be  supported,  or  make 
some  progress,  by  means  of  water  alone. 

Having  insulated  the  act  of  vegetation  to  discover  its  es- 
sential conditions,  and  to  deduce  from  them  the  principal 
results,  it  was  necessary  to  examine  the  circumstances  of 
common  vegetation  to  determine  its  particular  effects,  and 
especially  to  go  back  to  tlie  origin  of  tlie  substances  found 
in  plants,  and  which  cannot  be  owing  to  ox\genj  hydro- 
gen, and  the  carbonic  acid. 

This  part  of  vegetable  physiologv  stood  so  much  the 
more  in  need  of  being  explained,  as  observations  wiiich  ex- 
hibited an  imposing  appearance  of  exactness  had  conducted 
to  suppositions  which  could  not  be  reconciled  with  ph\?ical 
theories.  "  TuU,  Van  Helmont,  and  ,even  some  modern 
naturalists,"  savs  Saussure,  "  have  endeavoured  to  show 
that  vegetables  flo  not  draw  water  from  vegetable  earth,  and 
ilut  manure  acts  on  the  soil  only  by  furnishing  to  plauts  a 
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maintenance  more  or  less  proper  for  retaining  heat  and 
inoisture  :  these  authors  have  supposed  that  the  vital  force, 
both  animal  and  vegetable,  might,  by  decomposing  or  com- 
bining in  different  ways  atmospheric  air  and  water,  produce 
all  the  substances,  and  even  the  sails,  earth?.,  and  metals, 
which  are  proved,  by  analysis  and  incineration,  to  exist  in 
vegetables.  This  confused  idea  is  not  more  susceptible  of 
being  proved  than  that  of  making  gold  from  substances 
which  contain  none  of  it.  Before  wc  have  recourse  to  un- 
intelligible transmutations,  miraculous,  and  in  opposition 
to  all  the  observations  known,  we  ought  to  ascertain  exactly 
that  plants  do  not  acquire  and  llnd  these  principles  ready 
formed  in  the  mediums  in  which  they  expand." 

This  part  of  the  work  contains  a  great  number  of  new 
observations  and  happy  comparisons  between  experiments 
and  aoricultural  observations  j  but  I  shall  confine  mvsclf  to 
general  results. 

Roots  and  plants  absorb  salts  and  extracts,  but  in  a  less 
proportion  than  water  which  holds  these  salts  and  extracts 
iu  solution. 

The  salts  which  the  roots  have  absorbed  are  found  in 
plants  without  any'  change  in  their  state  of  nature. 

It  is  to  be  wished  that  the  author  would  extend  his  re- 
searches on  the  formation  of  the  acids  which  seem  to  be  the 
product  of  vegetation ;  such  as  the  oxalic  acid,  the  citric, 
aiid  the  tartarous. 

A  vegetable  does  not  absorb  in  the  same  proportion  all 
the  substances  contained  at  the  same  time  in  the  same  so- 
lution; it  forms  particular  secretions  of  them:  thus,  in  a 
solution  of  different  salts  the  roots  take  up  more  of  one  kind 
than  of  another;  in  general  they  absorb  in  greater  (juantity 
the  substances  the  soluLions  of  uhich,  when  separated,  are 
less  viscous. 

Wlien  we  compare  the  weight  of  extract  which  can  be 
furnished  by  the  most  fertile  soil  with  the  weight  of  thcdrv 
plant  which  has  expanded  in  it,  it  is  found  that  it  coulci 
have  derived  from  it  but  a  very  small  part  of  its  substance. 

Saussnre  proceeds  to  examine  the  ashes  which  vegetables 
leave  by  combustion.  He  proves  that  all  the  predominating 
principles  in  ashes  are  contained  in  the  vegetable  mould, 
and  that  its  soluble  -part,  which  alone  penetrates  into-the 
vegetable,  contains  these  principles  in  a  greater  proportion 
tlian  the  insoluble  part :  their  existence  in  the  plant,  then, 
has  nothing  natural,  as  he  observes,  and  their  absence  in 
it  would  excite  more  astoiiishment. 
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Plants  made  to  vegetate  in  water  and  in  a  confined  atmo- 
sphere, give  only  the  same  quantity  of  ashes  which  would 
have  been  obtained  from  their  seeds ;  but  in  the  open  air 
they  acquire  a  small  quantity,  which  must  proceed  from  the 
bodies  floating  in  the  atmosphere. 

Ashes  are  composed  of  saline  parts  soluble  in  water  and 
of  parts  insoluble:  the  proportions  of  the  insoluble  and  so- 
luble part  vary  according  to  the  soil,  according  to  the  cir- 
cumstances of  vegetation,  and  in  the  ditierent  parts  of  a 
plant :  ashes  are  more  abundant  as  the  vegetable  substance 
is  more  distant  from  the  ligneous  state ;  but  they  contain 
the  more  soluble  substance  as  they  have  been  less  subjected 
to  the  dissolving  action  of  the  water ;  so  that  a  vegetable 
abandons  the  soluble  salts  it  contains  when  exposed  to  the 
action  of  foreign  water :  I  regret  that  the  author  did  not 
examine  the  salts  which  the  water  may  in  this  manner  take 
from  vegetable  substances,  in  order  to  ascertain  in  what 
state  of  combination  is  the  potash  which  becomes  free  during 
incineration. 

The  author  found  phosphates  in  all  the  vegetables  the 
ashes  of  which  he  examined  :  the  phosphate  of  lime  forms 
often  the  greater  part  of  the  insoluble  portion ;  but  that 
which  is  soluble  contains  sometimes  pliosphate  of  potash,  ot 
a  triple  con)bination  of  phosphoric  acid,  potash,  and  lime: 
on  this  occasion  he  examines  that  triple  combination,  which 
may  differ  by  its  proportions  and  by  the  effects  which  che- 
mical re-agents  produce  in  it :  ashes  contain  scarcely  any 
magnesia  and  alumine.  These  results,  wiih  which  several 
others  are  connected,  are  established  by  seventy-nine  ex- 
periments on  incineration,  to  each  of  which  is  added  a  cot- 
respondlno;  analysis.  The  methods  of  analysis  followed 
are  carefuFly  described. 

I  have  been  able  to  give  onlv  a  short  view  of  this 
immense  labour,  v/hich  must  add  to  the  celebrity  of  the 
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LVI.  jMemolr  on  the  Natural  flisfnri/  of  the  Cocn-mit  Tree 
and  the.  ylreca-nid  Tree- ;  the  Cultivation  of  them  accord' 
ing  to  the  Methods  of  the  Hindoos;  their  Productions, 
and  their  Uiitity  in  the  Arts  and  for  the  Purposes  of  do- 
mestic Economy.  By  M.  Lk  Goux  dh  Flaix,  an  Ofjucr 
of  Engineers  J  and  Member  of  the  Asiatic  Society  at  Cal- 
cutta *. 

jL  hese  interesting  vegetables  are  indigenous  in  tlie  East 
Indies ;  they  are  found  also  in  some  parts  ot"  Africa,  and 
ev'cn  of  America;  but  I  do  not  think  that  they  were  placed 
there  by  nature. 

Travellers  have  given  descriptions  of  thc.-.e  vegetables, 
Tvhich  are  the  delight  of  the  natives,  and  serve  to  ornament 
their  habitations;  but  they  appear  to  me  to  be  in  many  re- 
spects incorrect.  I  shall  therefore  describe  them  as  I  ob- 
&erved  them  during  a  long  series  of  years,  and  in  different 
countries  of  Hindostan.  I  shall  begin  with  the  coco-nut 
tree  as  being  tlie  most  uscfulj  and  shall  then  speak  of  that 
\vhich  bears  the  areca-nut. 

It  is  well  known  that  the  coco-nut  tree  {Cocos  nucifera 
Linn.)  is  of  the  genus  of  the  unilobe  plants,  of  the  monoe- 
cia  hexaudria,  and  the  family  of  the  palms,  to  which  bo- 
tanv  has  given  this  appellation  because  instead  of  boughs 
and  branches  ihey  bear  paln\s.  The  coco-nut  tree  exhibits 
also  as  characters  a  flower-bud  or  sheath,  whicli  is  mono- 
phyllous,  and  a  branchy  palm  winged  and  exceedingly  lono-. 
its  bud  is  furnished  with  a  very  great  number  of  branches 
attached  to  a  pedicle  exceedingly  short.  It  presents  also  a 
very  great  number  of  flowers  about  two  or  three  lines  in 
length,  oblong,  with  a  corolla  of  six  ecjual  petals  horned, 
convex,  rounded  at  their  extremity,  of  a  pale  flesh  colon)-, 
and  having  little  odour.  Tliese  flowers,  tlie  males  of  which 
are  placed  above,  have  six  stamina  with  sagittated  anthercc, 
and  a  pistil  which  miscarries  :  the  female,  w  Inch  are  more 
numerous,  placed  near  the  former  and  along  the  same  stalk 
at  intervals  of  live  or  eight,  have  a  round  ovarium  destitute 
of  a  stvle,  and  over  ic  a  threc-Iobed  stigma. 

Some  of  the  flowers  before  the  .v/x////a  opens  are  succeeded 
by  a  drupa,  at  first  exceedingly  tender,  round,  and  whitish, 
which  becomes  very  large,  smooth,  coriaceous,  and  fibrous : 
it  contains  a  nut  more  or  less  oval,  monospermous,  exceed- 
ingly hard,  of  a  brown  colour,  sometimes  veined,  of  one 
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piece,  marked  with  sutures  which  form  a  ridge  sometimes 
more  and  sometimes  less  prominent ;  it  has  in  its  louer  part 
a  hole  called  the  et/e,  through  which  the  germ  issues  :  it 
exhibits  also  the  figure  of  two  more;  w  hich  may  have  made 
some  naturalists,  deceived  by  the  appearance,  imagine  that 
it  has  three. 

Tu  the  East  Indies  there  are  known  seven  diflerent  species 
©f  the  coco-nut,  w  ithout  comprehending  that  called,  impro- 
pcrlv,  the  sea  cnco-nut,  and  which  naturalists  believe  to  be 
indigenous  in  the  archi])clago  of  the  JNIaldives,  though  it 
grows  only  in  the  Sechelle  isles.  This  coco-nut  forms  a 
particular  species  very  distinct  from  that  cultivated  either 
ill  Ilindostan,  in  the  other  countries  of  the  East  Indies,  or 
ill  the  islands  of  the  Asiatic  seas.  I  make  use  of  the  word 
spcc/c's,  and  not  i-aricty,  that  I  m.ay  expressly  conform  to  the 
signification  of  the  word  received  hn  botany  to  denote  those 
individuals  which  always  retain  the  same  configuration. 

xSo  distinguishing  characiers  between  the  species  here 
mentioned  can  bedrav\n  either  from  the  palms,  the  sheaths, 
or  the  flowers  of  the  vegetable,  their  figure  and  form  being 
absolutely  the  same.  These  characters  can  be  taken  only 
from  the  configuration  of  the  fruit,  which  never  varies  antJ 
never  changes  m  whatever  country  or  soil  the  tree  may  be 
cultivated.  As  no  naturalist  who  has  travelled  in  that  part 
of  the  world  where  this  useful  and  beautiful  tree  grows  has 
described  these  species,  I  shall  supply  this  deficiency  by 
exact  descriptions  taken  from  their  proper  characters  after 
a  number  of  observations,  and  I  shall  leave  it  to  masters  in 
the  science  to  denominate  and  designate  them  in  their  sy- 
nonymies. 

There  are  three  kinds  cultivated  in  Hindostan  5  four  more 
arc  cultivated  in  the  isles  of  the  seas  which  lie  adjacent  to 
this  country,  rendered  so  rich  by  its  productions,  by  the 
industry  of  its  inhabitants,  and  l)y  the  mildness  of  its  cli- 
mate. 

1st,  The  coco- jnit  of  the  coast  of  Coromanclel  exhibits  a 
husk  very  smooth  and  shining,  of  a  reddish  yellow  colour, 
on  which  account  it  is  called  by  the  Hindoos  tlie  Braynin 
coco-nut,  because  it  approaches  near  to  the  colour  of  the 
skin  of  the  individuals  of  that  cast.  The  sutures  opposite 
to  the  side  on  which  the  eye  is  placed  are  more  swelled 
towards  the  base,  a  part  which  is  also  more  flattened  than 
that  opposite  to  it  even  when  enveloped  in  its  husk. 

2d,  The  coco-nut  of  Canara,  a  country  situated  betv/een 
the  two  branches  of  the  double  chain  of  the  Gauts,  very 
hio-h  mouxitains  vvhich   extend  through  the  peninsula  of 
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India  from  south  to  north,  and  divide  it  into  tiirce  ;?oncs 
in  its  wIujK:  length.  This  species  has  for  dit^tinguishing 
characters  a  form  perfectly  oval,  a  ligneous  and  more  solid 
shell,  a  husk  exceedingly  (ircen,  and  lilaments  remarkably 
hard,  all  its  sutures  so  little  prominent  that  they  are  sensible 
to  the  eve  but  not  to  the  touch. 

3d,  That  nf  the  coast  of  Malalar^  which  is  turbinated; 
that  is  to  say,  larger  at  the  hole  which  is  found  under  the 
covering  that  binds  and  fixes  the  pedicle  of  the  fruit  to  its 
cluster. 

4th,  The  coco-mit  of  the  Maldives^  sandy  i.-lands,  unco- 
vered, no  doubt,  by  the  sea  at  no  very  distant  j)eriod,  is  very 
small  and  absolutely  spherical ;  its  sutures  are  \  ery  much 
raised,  and  far  more  prominent  in  the  upper  pari  than  those 
opposite  to  its  pedicle. 

5th,  That  cf  Achein,  a  small  island  situated  on  the  south 
side  of  those  of  Sonda  and  the  Moluccas,  is  distinguished 
by  its  ovoid  form,  its  extreme  smallness,  and  the  thickness 
of  its  kernel,  which  is  so  pulpy  that  there  is  scarcely  any 
vacuity  in  it,  and  that  it  contains  vcrv  little  liquor. 

6th,  The  species  cultivated  in  the  Nicohir  Isfn^  situated 
in  the  upper  part  of  the  Bav  of  Bengal,  which  is  the  largest 
of  all  the  varieties  of  this  iiuit.  Its  external  form  is  trian- 
gular; its  husk  or  iibrous  bark  is  remarkably  thick  ;  the  nut 
is  oval,  and  a  little  flattened  at  its  two  poles,  and  there  is- 
sues from  the  upper  pole  a  sharp  point ;  on  which  account 
it  is  called  the  needle  coco-nut. 

7th,  The  coco-mit  of  Ceylon  is  a  very  elongated  spheroid  : 
it  has  its  suture  corresponding  to  the  orifice  or  eye  of  the 
germ,  more  prominent  bv  a  -trong  liive  than  those  of  the 
other  countries.  Such  arc  the  ciiaraclcrs  which  distinguish 
the  different  species  of  the  coco-nut  of  the  Indies. 

The  utility  of  the  coco-nut  has  been  so  well  known  in 
Hlndostan  since  the  remotest  antiqifity,  that  Brahma,  of 
whom  the  Indians  call  themselves  the  children,  the  legis- 
lator of  that  councrv  at  a  verv  remote  period,  marks  out 
one  of  the  nineteen  casts  w  hich  compose  that  people  for 
the  purpose  of  being  exclusively  occupied  in  the  cultivation 
of  this  valuable  tree,  and  in  extracting  and  preparing  the 
different  products  of  it.  This  cast  is  that  of  the  Chanas  ; 
it  is  one  of  the  highest  and  most  distinguished,  and  one 
of  tho-v  said  to  be  of  the  ri^ht  hand.  In  a  word,  this  tree 
is  so  valuable  in  the  eye?  of  the  Indians  that  they  consider 
it  almost  as  an  unpardonable  crime  to  cut  it  down  :  accord- 
ing to  them  it  is  a  sort  of  homicide ;  an  idea,  in  some  mea- 
sure, well  founded,  as  I  shall  here  show.  This  opinion 
3  characterizes. 
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characterizes,  more  than  any  thing  that  could  be  said,  the 
mild  and  humane  disposition  of  the  Hindoos. 

The  coco-nut  tree,  indeed,  has  sonic  resemblance  to 
man.  Its  development  does  not  take  place,  like  that  of 
other  trees,  by  ligneous  strata  placed  over  each  other ;  the 
trunk  is  composed  ot"  an  infinite  number  of  needles  of 
greater  or  less  lens;th,  all  united  and  bound  together  in  bun- 
dles by  a  tender  and  spongy  pith  which  surrounds  them. 
It  grows  only  by  the  successive  development  of  its  palms, 
all  issuing  from  the  body  of  the  tree,  which  when  the  plant 
dies  is  speedily  reduced  to  dust.  This  observation,  which 
is  very  exact,  destrovs  the  assertions  of  most  naturalists, 
such  as  Thunbcrg,  Rumphius,  8cc.,  who  have  said  that 
the  wood  of  the  coco-nut  tree  is  hard,  and  fit  for  a  great 
number  of  domestic  purposes. 

I  shall  novv  give  a  short  view  of  the  methods  of  culture  em- 
plovcd  by  the  Hindoos  to  rear  and  propagate  this  useful  and 
beautiful  palm,  and  to  make  it  yield  that  lujuor  or  wine  which 
distils  from  the  spatlia ;  I  shall  describe  the  use  they  make, 
either  for  food  or  in  the  arts,  of  the  fruit,  the  leaves,  and  the 
liquor  of  this  vegetable ;  and  I  shall  speak  of  the  different 
processes  which  ought  to  be  pursued  in  order  to  obtain  from 
it  its  different  products ;  details  as  interesting  as  curious, 
which  no  traveller  has  ever  yet  made  known,  at  least  in  so 
particular  a  manner  as  to  satisfy  curiosity,  and  to  convey  an 
accurate  knowledge  of  this  palm  to  those  who  may  be  de- 
sirous of  cultivating  it,  and  of  deriving  from  it  all  those 
advantages  it  is  capable  of  affording. 

I'he  coco-nut  tree  is  called  phcziana  in  the  Shamskrit, 
the  primitive  language  of  the  country.  It  is  named  tene- 
rnoron  in  the  idionji  of  Ceylon,  and  in  almost  all  the  dialects 
uf  that  part  of  India  called  by  the  Hindoo  geographers  the 
Dccan ;  that  is  to  sav,  the  southern  part,  described,  very 
improperly,  by  the  Europeans  as  a  peninsula,  under  the 
name  of  the  PcninmJa  on  this  side  the  Ganges. 

Of  all  the  great  family  of  the  palms  it  is  that  which  at- 
tains to  the  greatest  height.  It  has  a  majestic  and  a<>:reea- 
ble  appearance :  it  generally  rises  to  the  altitude  of  fifty  feet, 
and  its  common  duration  is  eighty-five  years  :  it  never  ex- 
ceeds a  century.  Its  growth  is  quicker  till  it  attains  to  the 
age  of  thirty- five  years  :  when  it  reaches  that  period  its  deve- 
lopment is  slower:  from  its  fiftieth  to  its  sixtieth  year  it  pro- 
duces less  ;  its  beautilul  and  verdant  crown  loses  its  colour, 
becomes  thin,  and  its  development  till  its  death  is  almost 
insensible.  At  that  age  it  has  all  the  characters  of  the  de- 
crepitude of  man ;  its  leaves  arow  yellow  and  drop;  and  if 
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bv  any  accident  it  loses  its  top^  whicli  the  Hindoos  vcr\^ 
expri'ssivfly  call  its  heady  the  roots  ctasc  to  acquire  nou- 
rishment, and  the  trunk  is  reduced  to  du.it  in  tlie  course  ot 
eight  or  ten  days.  It  is  with  reason,  thcretore,  as  I  have 
already  observed,  that  the  Hindoos  find  some  relation  be- 
tween this  tree  and  animated  beings;  or,  in  a  word,  with 
man.  In  this  respect  it  is  very  ditierent  from  other  large 
vegetables  the  wood  of  which  survives  their  destruction  j 
and  it  is  for  this  reason  that  the  anlients,  like  the  Hindoos 
ui  regard  to  this  palni,  pcrsonilied  trees  iukIct  the  name  ot 
Jrauns,  Satyrs,  and  Sylvans. 

The  coco-nut  tree  is  reprodiiced  only  by  the  fruit.  It 
is  planted  in  nurseries  at  every  season  of  the  year,  'i  he 
soundest  fruits,  and  those  which  arc  not  cracked,  must  be 
chosen.  They  must  Jiot  be  stripped  of  their  tirst  fibrous 
covering,  which  the  Indians  call  kacr,  and  of  which  they 
make  excellent  ropes.  They  have  found  that  water  and  this 
substance  are  necessary  to  facilitate  the  germination  of  the 
seed,  which  takes  place  al)out  the  seventeenth  or  eighteenth 
day. 

The  nut  must  be  placed  lengthwise  a  little  inclined,  and 
turned  in  such  a  manner  that  the  eye  from  which  the  germ 
bsucs  may  be  towards  the  surface  of  the  earth,  so  that  its 
risinsf  stem  as  it  shoots  up  may  not  incline,  and  be  obliged 
to  bend  itself  in  order  to  issue  from  the  earth. 

Immediately  after  the  nurser)-  has  been  planted,  and  each 
coco-nut,has  been  covered  with  five  or  six  inches  of  cartr,, 
which  is  not  trod  down,  the  plantation,  which  is  made  of 
a  square  form  in  order  to  facilitate  irrigation,  is  watered. 
This  is  the  best  method  of  supplying  it  with  moisture.  A 
watering-pot  would  displace  the  earth,  or  form  it  into 
masses;  inconveniences  which  must  absolutely  be  avoided. 
The  Hindoos  continue  to  water  the  nursery  every  two  or 
three  days,  according  as  the  air  is  niore  or  less  dry,  during 
six  weeks  or  two  months.  Water,  according  to  the  Hindoo 
iHjfrieulturists,  is  the  only  or  at  least  the  principal  cause  of 
vcirctation  :  it  is  indispensably  necessary  to  gernnnation,  to 
tile  existence  of  this  palm,  to  its  strength  and  its  preserva- 
tion, especially  in  its  \outh. 

About  the  eighteenth  or  nineteenth  day  the  point  of  the 
s^erm  is  observed  issuing  from  the  earth  like  the  small  tooth 
of  an  elephant,  and  as  white  and  smooth. 

This  point  of  the  nascent  coco-nut  tree,  like  that  of  al- 
most all  the  palms,  retains  this  form  for  a  fortnight  or  three 
weeks.  It  is  then  exceedingly  tender,  saccharine,  of  an 
agreeable  taste,  and  exceedingly  delicate  to  eat  either  raw 

or 


and  llie  Anca-nut  Tree.  321 

©r  roasted  in  ashes.  It  is  often  presented  at  the  best  tables 
of  the  Europeans.  The  Hindoos,  who  are  frugivorous,  make 
ragouts  of  it  under  the  name  of  carl.  To  this  point  they 
give  the  name  of  kelinguef  which  %\gm^Q?>  tiiejirst  shoot  of 
the  palms. 

The  first  leaf  begins  to  show  itself  only  on  the  thirty- 
fifth  or  fortieth  dav.  It  appears  like  a  bundle  of  small 
ribbons,  shaded  with  pale  flesh  colour,  and  bordered  with 
a  band  of  beautiful  giCL-n. 

The  roots  first  begin  to  be  formed  in  the  woody  cod,  the 
second  covering  of  the  coco-nut,  in  filaments,  united  in 
groups,  shaped  like  a  vefv  large  goose  e^g,  of  a  yellowish 
colour,  tender,  and  saccharine,  which  are  eaten,  prepared  like 
the  helinvutSf  as  well  as  the  young  leaves,  which  we  call  the 
cabbage  of  the  coLO-nui  tree,  and  wliich  in  delicacy  of 
taste  surpasses  tae  finest  almonds.  As^^isied  then  by  mois- 
ture and  heat,  they  burst  about  the  thirtieth  day,  on  all 
sides,  that  shell  which  preserves  the  fruit  for  years,  which 
secures  the  nascent  roots  from  the  attack  of  destructive 
worms,  and  which,  by  its  great  solidity,  prevents  the  eva- 
porati(ni  of  the  v/ater  inclosed  in  the  shell,  as  well  as  the 
desiccation  of  the  milky  juice  of  the  pulp  or  kernel  neces- 
sary for  the  development  of  the  serm,  and  of  the  roots  of 
the  vegetable.  The  roots,  when  become  strong;,  about  the 
third  month,  penetrate  into  the  earth  all  around  the  palm, 
and  take  hold  with  such  force,  that  the  greatest  efforts  are 
necessary  to  tear  them  up.  Hence,  a  coco -nut  tree  can 
with  difficulty  be  overturned  by  the  most  impetuous  storm. 

The  wood  of  the  coco-nut  tree  is  not  hard,  but  it  is  ex- 
ceedingly flexible  and  pliable  durino;  thetimethat  itvesetates 
or  retains  its  sap.  It  ha-;  then  such  elasticity,  that  a  can- 
non ball  rebounds,  and  is  reflected  from  it.  A  military 
officer,  in  the  service  of  the  French  East  India  Company, 
who  in  the  year  17G0  commanded  fort  Alemparne,  the 
revctemcns  of  which  could  not  have  stood  ten  cannon 
shot,  endured  a  siege  of  ten  or  twelve  days,  because  M. 
V^erri,  \\  ho  had  the  command  there,  conceived  the  idea  of 
causing  the  faces  of  the  walls  to  be  covered  with  coco-nut 
trees,  suspend-jd  from  them.  Another  proof  of  my  assertic^n, 
in  regard  to  the  a.stoni^hing  elasticity  of  the  wood  of  the 
coco-nut  tree, occurred  during  the  memorable  siege  of  Pond i- 
cherry,  in  1778:  a  ball  fired  fronl  the  place  accidental!/ 
struck  a  coco-nut  tree  in  an  avenue  opposite  to  it,  and 
perforated  the  liody  of  the  tree,  which  bent,  and  suffered  it 
to  pass  through  it,  as  if  it  had  gone  through  a  mattress. 
The  trunk  then  closed  up,  bringing  together  all  the  li>:- 
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ncous  needles  oF  which  it  was  composed  ;  and  at  the  time 
the  place  surrendered  the  wour.d  was  pertectlv  healed. 

I  iiientioii  these  facts  that  advantage  mav  he  taken  O'f 
them,  should  urgent  circumstances  render  temporary  for- 
tilications  necessary  in  a  country  where  coco-nut  trees 
ran  be  readily  obtained.  I  was  sensible  of  the  utility  of 
^r  during  the  siege  of  Pondielierrv,  in  1778,  at  which  time 
I  caused  the  merlons  of  the  ramparts  to  be  covered  with  it. 

It  is  not  till  the  end  of  the  lifth  month  that  the  first 
leaves  of  the  coco-nut  tree  make  their  full  appearance. 
Their  alte  arc  still  adherent,  and  all  united  as  if  cementeti 
together.  The  case  is  the  same  with  all  tliosc  which  shoot 
out  till  the  twelfth  or  thirteenth  month;  they  all  issue  from 
the  centre,  that  is,  from  the  head  or  crown  of  the  foliage, 
and  are  supported  by  a  kind  of  tissue  cxcecdinglv  strong. 

If  all  seasons  are  propitious  to  the  planting  of  this  tree, 
they  are  all  equally  suited  to  it  when  transplanted  to  the 
place  destined  for  it.  Every  kind  of  soil,  even  the  most 
sand\',  agrees  with  it,  provided  it  is  not  sufllred  to  want 
water;  it  even  thrives  better  in  light  than  in  strong  soil. 
The  cultivation  of  this  vegetable  proves,  in  a  decisive  man- 
ner, the  justness  of  the  agricultural  principles  of  the  Hin- 
doos, that  water  alone  contains  all  the  nutritive  parts  of 
plants".  Jn  this  respect  mv  observations  induce  me  to 
entertain  the  same  opinion  ;  it  is  ft)unded  on  a  number  of 
trials  made  during  a  series  of  years,  on  more  than  fifty 
species  of  gramineous  plants,  shrubs,  and  trees,  which  I 
cultivated  in  water  only,  keeping  them  in  vessels  propor- 
tioned to  their  strength.  These  facts  are  incontestable,  and 
can  be  proved  by  manv  persons,  both  French  and  English, 
who  were  witnesses  of  them,  and  came  to  see  them  in  my 
jvardcu  at  Pondicherry,  bet,ween  the  years  1771  and  17&i. 

The  coco-nut  tree  is  generally  transplanted  from  the  age 
of  eiiiht  to  fifteen  months.  It  may  without  any  inconve- 
nience be  removed  at  the  age  of  two  or  three  years ;  but  in 
this  case  it  requires  more  caution,  to  prevent  the  roots  from 
heino-  broken,  as  thev  would  not  grow'  again  ;  an  accident 
uhich  would  infallibly  cause  the  plant  to  die. 

It  succeeds  equally  when  planted  in  groves,  in  orchards, 
or  when  destined  to  form  avenues,  or  to  ornament  walks  in 
a  Jiarden  ;  it  produces  a  beneficent  shade  ;  and  its  roots, 
A\hich  do  not  extend  i'ar,  can  hurt  no  vegetable,  thouoh 
even  so  near  as  almost  to  touch  it;  nor  does  it  injure  walls, 
near  which  it  mav  be  planted.  All  these  reasons  induce  the 
natives  of  India  to  place  it  around  their  habitations,  and 
alwavs  as  near  than  as  possible. 

Its 
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Its  numerous  palms,  which  are  from  eighteen  to  twehty- 
four  feet  in  length,  become  interwoven,  and  cross  the 
branches  of  other  trees  in  the  neighbourhood,  without 
hurting  them,  or  impeding  their  mutual  vegetation.  The 
sea  may  wash  the  bottom  of  coCo-nut  trees  without  injury; 
for,  instead  of  sutiering  from  the  salt  water,  thev  acquire 
more  vigour,  and  produce  with  more  fecundity.  This  ob- 
servation will  occur  to  those  who  travel  along  the  coast  or 
Malabar,  which  is  covered  by  an  immense  and  thick  forest 
of  these  palms,  and  exhibits  the  m.ost  delightful  and  pic- 
turesque scenery. 

This  observation  leads  me  to  speak  of  a  practice  fol- 
lowed bv  the  agriculturists  of  Hindostan,  as  well  as  by 
those  of  China,  and  of  other  countries,  comprehended  un- 
der the  general  name  of  India.  Thev  are  all  accustomed, 
when  near  the  ocean,  to  water  their  rice  fields  with  sea  wa- 
ter; or,  when  at  a  distance  from  it,  they  besprinkle  them 
w^ith  salt  before  they  are  tilled  ;  and  thev  generally  follow 
this  practice  in  the  cultivation  of  all  the  esculent  or  1c<tu- 
minous  plants  produced  in  their  country.  Durino;  niy 
travels  through  the  interior  parts  of  India,  and  even  the 
most  northern  districts  of  that  vast  empire,  I  have  seen 
immense  fields  covered  with  other  kinds  of  gramineous 
vegetables,  the  soil  of  which  had  been  manured  only  with 
leaves,  salt,  and  the  ashes  arising  from  plants,  and  the  re- 
mains of  the  straw  of  the  former  crop,  preserved  for  that 
purpose,  and  burnt  standins;. 

Salt,  ashes,  and  water,  then,  are  the  only  manure  em- 
ployed by  the  Indian  agriculturists  to  improve  their  lands  j 
the  remains  of  plants  and  noxious  weeds  beinir  burnt  in 
this  manner,  it  is  never  necessary  to  suffer  the  fields  to  re- 
main fallow.  These  agricultural  practices,  followed  forages, 
by  men  who  are  the  inventors  wf  all  the  arts  andall  thelici- 
ences,  and  who  are  the  most  skilful  in  agriculture,  as  is 
proved  by  the  perfection  to  which  the  cultivation  of  land 
has  been  carried  in  Hindostan,  are  an  evident  proof  that 
dunghills  are  not  so  necessary  to  the  success  of  crops  as 
is  generally  imagined  in  Europe.  I  shall  here  add,  that 
the  fields  in  all  the  districts  of  this  immense  country, 
where  this  method  is  followed,  never  remain  fallow,  and 
produce  two,  three,  and  even  four  distinct  crops  m  the 
course  of  the  year.  I  could  not  iielp  introducinir  these 
observations  in  this  place,  though  they  do  not  belong  di- 
rectly to  the  subject  in  question. 

The  coco-nut,   which  retains  its  germ  for  years,    when 
preserved  from  humiditv,  will  germinate,  however,  without 
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being  put  into  tlic  earth.  It  is  sunicicnt  to  heap  up  a  cot- 
tain  quantity  of  them,  and  to  moiritcn  ihcin,  that  the  husk 
niav  not  hecoine  dry.  It  is  in  this  niaiuier  they  are  prc- 
>.  pared  when  oil  is  tu  be  extracted  from  them  h\  pressure. 
When  transplanted,  all  the  pits  are  dug  to  the,.depth  of 
from  twenty  to  twenty-two  inches,  and  of  aneqiial  breadth  ; 
the  earth  is  then  suflered  to  dry,  and  a  stratum  of  salt,  live 
or  six  inches  in  thickness,  is  put  into  \hc  boltom  of  each 
pit,  and  on  this  is  placed  the  voung  plant.  Great  care 
nmst  be  taken,  when  adv?aieed  in  age,  to  transplant  it  with 
all  its  roots  and  the  earth  thev  retain;  hut  when  trans- 
planted at  a  favourable  period,  that  is  to  say,  at  the  end  of 
a  ye^ir  or  fifteen  months,  it  will  he  sufficient  to  dig  up  the 
cirth  with  a  hoe  around  the  voung  plant,  to  disengage  the 
roots,  with  the  ligneous  co^•erillg  in  which  thcv  are  inelosed. 
It  must  be  placed  \crt!eailv,  that  it  mav  not  incline  as  it 
grows,  which,  without  this  precaution,  would  infallibly  be 
the  case ;  and  it  wo\dd  thereby  lose  that  majestic  appear- 
ance which  it  has  when  it  grows  straight. 

The  pits,  which  are  made  in  straight  lines,  are  filled  up 
with  earth,  which  is  pressid  down,  as  put  into  the  pits,  to 
secure  the  plant  the  belter,  and  to  retain  it  in  its  vertical 
position  ;  when  this  labour  is  finished,  th-e  plants  are  wa- 
tered after  sun-set,  and  they  are  covered  lor  about  twelve 
days,  to  preserve  them  from  the  score  hi  mj;  heat  of  the  solar 
rays  :  the  irrigations  are  contiimed  as  often  as  possible, 
according  to  the  dryness  of  the  atmosphere.  An  adage  of 
the  Hindoo  agriculturists,  resfjccting  the  cnltivation  of  this 
^aluable  and  useful  palm,  savs  :— "  Water  ine  continually 
during  my  youth,  and  I  \^•i!l  quench  thy  thirst  abunckiutly 
during  the  whole  course  of  niv  life." 

fJesides  this  care,  which  cannot  be  necjlectcd  till  its 
eighth  or  its  tenth  year,  when  this  vegetable  begins  to  re- 
turn with  interest  the  pains  and  exi")cnse  bestowed  upon  it, 
there  i?  another  no  less  neccssarv,  which  must  be  observed 
during  its  whole  existence  :  it  is,  to  cause  it  to  be  examined 
lunv  and  then  by  the  chajta  or  cultivator.  I  shall  here  de- 
scribe this  practice,  so  neccssarv  to  this  palm,  the  only  one 
of  the  family  which  requires  similar  attcnition. 

It  is  w  ell  known  that  most  of  the  palms  have  a  very  de- 
licate part,  formed  by  the  leaves  not  vet  developed;  this 
j>ith  or  heart,  to  make  use  of  the  expression  of  the  Hindoos, 
which  ihe  Europeans  call  the  vaibage  of  the  pulf?i,  and 
which  is  cxceedinglv  savoury  and  sweet,  particularly  that 
of  the  coco- nut,  and  that  even  of  the  date  tree,  and  agrec- 
iiblc  to  eat,  attracts  a  large  btelJe,  armed  with   two  strong 
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terebrte :  this  insect  endeavours  to  penetrate  into  the  cab- 
baf;;e,  where  it  linds  abundant  nourlshnicnl,  of  which  it 
appears  to  be  fond. 

To  get  at  the  heart,  which  nature  has  carefully  covered, 
as  it  seems  to  contain  the  vital  principle  of  the  tree,  this 
winofed  beetle  is  obliged  to  pierce  one  of  the  petioles  of  the 
palms,  that  it  mav  open  a  passage  to  the  food  of  which  it 
is'  in  search  :  hut  it  cannot  perform  this  operation  without 
leaving  traces  behind  it,  which  are  readilv  perceived  by  bare 
inspection  of  the  tree.  The  chaiia,  as  soon  as  he  sees  a 
hole  i\ev.-ly  opened,  first  probes  it  with  an  iron  dart,  barbed 
at  ihe  point,  in  order  to  kill  the  mischievous  insect,  and 
lo  extract  it  from  its  retreat,  w  liere  it  might  do  injury  even 
after  its  death. 

In  other  respects  nature  takes  charsje  of  the  cultivation 
till  the  moment  when  the  tree  produces  its  first  spath,  or 
the  flower-bud;  which  is  the  case  at  most  in  its  fifth  year, 
if  it  has  been  constantly  watered ;  or  towards  the  end  of  the 
seventh  or  eighth,  when  it  has  been  left  merely  to  the 
rain . 

The  land  occupied  by  this  useful  vegetable  not  only 
yields  a  more  benelicial  produce  than  if  it  were  applied  to 
any  other  kind  of  agriculture,  but  the  most  barren  soil  is 
improved  bv  it ;  shaded  by  the  immense  palms  of  tliis  tree, 
they  are  forced  to  produce  good  grass,  aiui  in  the  course  of 
a  few  years  to  become  fit  for  cultivation. 

Though  the  coco-nut  tree  has  produced  oval  spaths  or 
buds,  which  are  generally  about  from  tu  entv-four  to  twen- 
ty-eight inches  in  leiiirth,  and  about  two  or  three  inches  in 
thickness,  in  the  middle  ;  of  an  elliptical  form,  a  little  bent 
and  pointed,  inclosing  a  panicle  chartjed  with  a  great 
number  of  small  flowers,  some  of  wliich  are  succeeded  by 
fruit  of  a  greater  or  less  size,  according  to  the  species  ;  the 
Hindoos  do  not  immediately  endeavour  to  procure  from  it 
that  liquor  called  calou,  froui  a  T^imulic  word,  which  we 
have  adopted. 

It  is  only  at  the  end  of  the  fifth  or  sixlh  month,  when 
the  tree  is  vigorous ;  or  the  tenth  or  tv.  elfth,  when  it  is 
weak,  that  this  liquor  is  extracted  from  ir.  This  practice  is 
dictated  by  prudence,  that  the  tree  mav  not  be  enervated  j 
as  by  a  different  management  it  would  st;on  be  exhausted. 
Strong  palms  send  forth  in  general  nine,  ten,  and  even 
twelve  buds  in  the  year;  those  on  v/hich  little  care  has 
been  bestowed,  and  which  therefore  are  feeble,  produce 
only  four,  or  at  most  five.    This  fact  conlirms  all  the  ob- 
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sen'ations  I   have  made,  and   proves  the  justness  of   the 
adage  betorc  mentioned. 

Manv  travellers  and  celebrated  naturalists  have  given 
descriptions  of  the  coco-nut  tree,  and  its  products  ^  and 
have  spoken  of  its  vinous  I'ljuor  with  more  or  less  exact- 
ness and  truth  ;  but  none  of  them,  at  least  as  far  as  i 
know,  has  described  either  the  method  in  which  the  lat- 
ter is  extracted,  or  the  preparatory  processes  followed  by 
the  chanaa  of  the  peninsula  of  Hindostan,  the  only  part  of 
India,  except  the  island  of  Ceylon,  w  here  this  practice  is 
in  use.  I  shall  therefore  describe  these  processes,  as  well  as 
■  the  instruments  ujccssary  for  succeeding,  such  as  I  had  an 
opportunitv  of  seeing  them  on  the  coasts  of  Malabar  and 
Coromandel ;  and  particularly  in  a  plantation  of  six  or 
seven  hundred  coco-nut  trees,  within  the  walls  of  Pondi- 
cherry,  and  which  vv-as  adjacent  to  my  habitation  in  that 
place. 

At  the  period  judged  proper  for  makinir  tlic  liquor  distil 
from  the  spaths  of  the  coco-nut  tree,  the  chana,  to  disen- 
gage it  completely,  thins  or  prunes  with  a  large  knife  the 
bases  of  the  petioles  of  the  lateral  palms,  in  order  that 
they  may  be  more  easily  managed  :  detaching  then  a  piece 
of  the  bark,  torn  off  along  its  whole  lenirth,  from  the  un- 
der side  of  one  of  the  palms,  to  the  breadth  of  about  eight 
or  ten  lines,  he  affixes  to  it  the  whole  of  the  spath,  begin- 
ning by  its  pedicles.  lie  strongly  compresses,  and  ties 
fast  by  means  of  knots,  each  annular  mark,  distant  about 
two  fii\gcr  breadths  from  each  other,  to  prevent  the  bud 
from  blowing,  either  by  its  efforts  in  crowing,  or  when  it 
is  cut  each  time  after  the  colon  has  been  collected  ;  a  la- 
bour indispensably  necessary,  and  wiiich  I  shall  explain  in, 
the  course  of  this  paper. 

Having  thus  bound  fast  the  spath  along  its  whole  length, 
it  must  be  inaceralcd  w  itli  a  bat  made  of  hard  wood,  of 
a  conical  form,  giving  it  slight  blows  along  its  whole 
length,  and  around  the  bud.  Without  this  bruising, 
which  disposes  the  liquor  to  ilow,  and  which  I  call  macera- 
tion, translating  the  word  literally  from  that  used  by  the 
Hindoos,  the  spath,  as  is  fully  proved,  would  not  produce 
calon. 

This  operation,  which  takes  up  five  or  six  minutes,  must 
be  repeated  regularly  every  morning  and  evenino;  for  five  or 
six  days,  and  must  be  resumed  twice  or  thrice  during  the 
time  that  the  bud  produces  liquor.  A  spath  subjected  to 
this  process  gives  ca/ou  for  twenty  or  thirty  days  :  coco- 
mi  tf. 
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nuts  cannot  be  formed  in   it  :   all  the  flowers  bcino;  com- 
pressed by  the  ligature  must  necessarily  produce  abortion. 

Between  the  third  and  litth  dav,  according  to  the  season 
and  the  vigour  of  the  plant,  the  bud  is  truncated  at  its  ex- 
tremity by  an  amputation  of  about  the  length  of  two  or 
three  inches ;  this  operation  is  perfoniied  with  a  knife 
shaped  like  a  crescent,  and  well  sharpened,  that  the  end 
which  is  cut  may  be  smooth  ;  it  is  carefullv  repeated  morn- 
ing and  evening  after  the  calou  has  been  collected.  The 
calon  does  not  begin  to  issue  from  the  bud  till  the  second 
and  sometimes  the  fourth  dav  after  the  amputation  of  the 
spath  j  but  when  it  begins  to  flovv-  with  a  certain  force,  it  is 
received  in  a  vessel  which  is  generally  of  earthen  ware. 
The  liquor  issues  drop  by  drop  from  this  kind  of  teat,  if  I 
may  use  the  expre-  sion  in  speaking  of  vegetables.  The  bud 
prepared  in  tiiis  manner  gives  nearly  a  quart  of  caiou  in 
tweaiy-four  hours.  1  his  quantiiv  is  alwavs  proportional 
to  the  force  of  the  tree,  and  the  care  taken  to  water  it :  the 
case  is  the  same  with  the  number  of  buds  in  each  tree, 
which,  withovit  exhausting  it,  can  be  applied  to  this  purpose. 
Three  or  four  spaths  of  a  vigorous  ])ahn  mav  be  made  to 
produce  liquor  at  the  same  time  ;  but  a  weak  tree  by  this 
method  would  be  destrovcd.  Frequent  irrigation,  and  salt 
sprinkled  three  or  four  times  in  the  year  around  the  roots, 
are  the  certain  means  of  strencrthcning  this  vegetable,  and 
of  causing  it  to  produce  abundautlv. 

But  whatever  care  may  be  taken  in  the  culture  of  the 
plantations,  calou  must  not  be  extracted  from  all  the  buds 
produced  bv  a  coco-nut  tree  in  the  course  of  a  year;  for, 
however  robust  it  might  be,  it  would  soon  be  exhausted. 
On  this  account,  one  bud  in  three,  at  least,  must  be  left  for 
IVuctification. 

This  palm,  like  all  those  trees  of  the  same  species,  having 
a  very  smooth  and  lofty  stem,  leaves  no  hold  to  enable  a 
person  to  climb  up  it,  in  order  to  reach  the  crown  where 
the  buds  are  situated,  and  to  prepare  them  bv  tlie  processe-s 
above  described  for  yielding  cr/Zo//.  It  was  therefore  neces- 
sarv  that  this  obstacle  should  be  surmounted  ;  and  that  a 
method  of  getting  to  the  top,  without  danger  to  the  cluina.<^ 
should  be  discovered  ;  I  shall  therefore  give  a  brief  account 
of  th.at  adopted  for  this  purpose,  which  is  exceedingly  sim- 
ple, but  those  who  practise  it  miax  have  been  habituated  to 
it  from  infancy. 

Furnish(;d  with  a  large  leather  thong,  having  atoncofii-» 
extremitiesastrong  knot,  and  which  is  open  at  the  other  end, 
the  chana  puts  it  round  his  body,  and  around  the  trunk  of 
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the  tree  ;  his  feet  are  confined,  and  his  heels  kept  together  by 
a  strong  clastic  ring,  made  of  rushes  ;  he  then  pinccs  liis 
feet  ai^ainst  the  coco-nut  tree^  and  supporting  himself  l)y 
the  thono-,  which  is  fastened  arovmd  his  body  below  the 
arm-pitsT  and  rests  on  the  trunk  of  the  tree  at  about  the 
heioht  of  his  head,  he  prepares  to  climb,  elevating  his 
feet,  and  supporting  himself  by  the  left  hand,  applied  to 
the  tree.  The  thong  is  directed  by  the  right  hand,  and  he 
raises  it  as  soon  a>  his  feet  have  mounted  and  taken  fast 
hold  ;  he  then  repeats  this  operation,  till  he  has  reached  the 
summit :  when  he  arrives  there,  he  lets  the  thong,  which 
must  be  very  elastic,  glide  over  his  bacli,  and  fall  down  to 
his  reins.  The  elasticity  of  the  thong  enables  him  to 
iiianaoe  it  easily  with  one  hand,  either  in  climbing  up  or  in 
descending :  when  thus  placed  at  the  top  of  the  tree,  and 
seated  on  the  thong,  balancing  himself  by  means  of  his 
body  and  feet,  his  arms  are  at  perfect  liberty,  so  that  he 
can  perform  his  labour,  and  collect  the  caloa  at  his  ease. 

When  the  palms  are  very  large,  the  chanas  employ  a 
small,  light  ladder,  made  of  bamboo,  by  help  of  which 
thev  raise  themselves  to  the  height  of  six  or  eight  feet. 
Bv  these  means  thev  lessen  the  labour  of  the  Uicthod  be- 
fore described,  which  is  attended  with  great  fatigue,  how- 
ever strong,  active,  or  expert,  the  person  may  be;  espe- 
ciallv  wheii  it  is  considered  that  it  is  performed  twice  a  day, 
and  that  a  chana  is  obliged  to  cultivate  eighty  and  some- 
times a  greater  number  of  palms  in  the  course  of  a  year. 

The  other  imjilements  of  this  class  of  labourers  are  a 
small  coffer  and  a  basket.  The  former  is  made  of  the 
spaths  of  the  coco-mit  tree,  and  serves  for  holding  tin? 
knife ;  the  conical  instrument  with  which  the  chana  beats 
and  bruises  the  buds,  and  a  box  containing  the  dust  of  a 
kind  of  mica,  which  he  employs  for  sharpening  his  knife. 
The  basket,  formed  of  the  leaves  of  the  loutaras  ingeni- 
ouslv  interwoven,  is  so  perfectly  close  that  it  retains  the 
calo'u  which  is  collected  in  it,  without  suffering  it  to  filter 
throuoh.  The  sniall  coffer  is  fastened  around  the  body  of 
the  chaiWf  and  rests  on  the  left  thigh;  and,  when  suspend- 
ed, he  holds  the  panier  in  such  a  manner,  that  neither 
of  them  can  confine  his  movements,  or  impede  his  opera- 
tions. Thus  accoutred,  he  climbs  up  the  palm  with  such 
velocitv,  that  the  eve  can  scarcely  follow  nim ;  thirty  or 
forty  seconds  are  sufficient  for  him  to  arrange  himself,  and  lo 
reach  the  sunmnit  of  the  highc>t  coco- nut  tree. 

Such  are  the  implements  and  processes  employed  to  ob- 
tain the  liquor  of  the  coco-nut,  a  vinous  substance,  useful 
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in  the  arts,  in  medicine,  and  for  several  domestic  purposes. 
Naturalists  have  enumerated  some  of  its  properties  ;  but,  as 
they  wrote  only  from  the  reports  of  others,  they  have 
omitted  a  great  number.  I  shr.ll  therefore  endeavour  to 
supply  this  deficiency.  In  general,  every  species  of  this 
family  products  this  liquor;  but  that  of  the  coco-nut  tree, 
and  particularly  the  loiitarits,  furnishes  the  greatest  number 
of  articles,  either  for  the  arts  or  for  domestic  purposes. 

The  calou  of  the  coco-nut  tree  is  more  saccharine  and 
more  nutritious  ;  though  used  to  excess,  it  can  do  no  hurt 
to  the  animal  oeconomy  ;  and  instead  of  being  injurious  to 
the  health  of  man,  as  all  fermented  and  intoxicatino-  liquors 
arc,  it  is  salutary;  or,  if  it  intoxicates,  it  is  only  for  a  mo- 
ment, and  unattended  with  any  danger. 

The  cal'jii,  drunk  before  sun-rise,  has  so  sweet  a  savour 
and  taste,  that  it  scx-ms  to  be  the  nectar  spoken  of  by  Ho- 
mer; but  it  must  be  received  in  a  new  earthen  vessel,  for 
without  this  precaution  it  acquires  a  disaixreeable  odour, 
either  by  negligence,  or  by  the  slightest  fermentation. 

When  it  is  only  six  or  seven  hours  old,  it  is  emploved, 
without  the  addition  of  water,  as  yeast,  in  the  baking  of 
bread.  The  bread  rises  sooner^  and  is  m.uch  belter;  it  has 
a  taste,  lightness,  a;id  whiteness,  v/hich  no  other  kind  of 
leaven  could  give  it  in  the  same  degree  of  perfection.  It  is 
remarked  that  sea  biscuit  baked  in  India  keeps  longer,  and 
is  superior  in  quality  to  that  baked  in  Europe.  These  facts 
are  well  known  ;  every  European  who  has  travelled  in  that 
country  can  attest  them. 

If  calou  be  mixed  with  a  small  quantitv  of  beer,  a  little 
sugar  or  syrup,  and  if  an  equal  volume  of  water  be  added 
to  these  three  ingredients,  the  whole  will  form  an  agreeablir 
and  cooling  beverage,  which  may  be  used  at  meals. 

This  liquor  is  a  specific  against  the  scurvy.  The  Hindoo 
physicians  employ  it  for  nephritic  colics,  w  liich  thcv  ra- 
dically cure,  by  making  use  ot"  it  for  twenty  or  thirty  davs : 
this  remedv,  which  is  composed  with  four  ounces  of  cori- 
ander, dissolved  in  about  a  quart  of  new  ca/ou,-  and  of 
which  a  glassful  is  given  to  the  patient  before  meals,  three 
or  four  tmies  a  day,  is  not  nauseous  either  by  its  taste  or  its 
smell ;  the  coriander  dissolves  entirely  in  this  menstruum, 
and  colours  it :  though  it  has  a  disposition  to  speedy  fer- 
mentation, it  does  not  become  sour. 

It  is  well  known  that  an  excellent  spirit,  less  injurious  in 
consequence  of  its  balsamic  quality  than  other  kinds  of 
spirit,  is  extracted  from  this  liquor,  llie  calou  contains 
such  a  large  quantity  of  alcohol,  that  it  gives  by  distillation 
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more  tlian  a  fourth  of  its  volume  of  spirit.  But  what  no 
autlior  has  ever  yet  mentioned  is,  that  to  free  it  from  the 
nauseous  and  empyreuniatic  taste  which  all  spirits  extracted 
from  substances  essentially  saccharine,  such  as  this  and  the 
juice  of  the  sugar  cane,  conmionlv  have,  the  Hindoos  add 
to  it,  before  distillation,  water  in  which  thev  have  macerated 
the  flowers  of  the  viout',  that  is  to  say,  a  large  shrub  of 
the  Indies,  of  which  botanists,  according  to  every  appear- 
ance, have  as  )  ct  no  idea. 

These  flowers  exhale  an  aromatic  odour  of  cinnamon  mix- 
ed with  that  of  anise.  The  mouc,  a  shrub  nnknown  in 
Europe,  has  a  pretty  appearance,  and  rises  to  the  height  of 
twelve  or  thirteen  feet ;  its  atcm  is  cvlindric,  hard,  branchy, 
and  full  of  cottony  pith  ;  its  bark  is  delicate,  ai.d  of  a  red- 
dish colour,  interspersed  with  black  spots  ;  the  leaves  are 
peliolous,  a  little  rough,  placed  opposite  to  each  other,  of  a  , 
dark  green  colour,  shaped  almost  like  a  heart,  nervous, 
and  red  on  the  edsje  and  the  nerves  j  the  flowers,  which 
are  of  a  beautiful  red  colour,  having  each  a  calvx,  velvctv 
on  the  outside,  monophyllous,  and  with  five  indentations, 
are  disposed  in  umbelliferous  bunches.  A  corolla  has  live 
divisions,  five  stamina,  an  ovarium,  conical,  bearing  a  style 
almost  of  the  length  of  the  stamina,  terminated  by  two 
setaceous  and  divergent  stigmata:  these  flowers  are  suc- 
ceeded by  the  fruit  or  berries,  of  the  form  of  large  coflfec- 
bcans,  a  little  turbinated  at  their  lower  part,  of  a  yellow  red 
colour,  interspersed  with  red  points,  ]Hi!py,  and  containing 
one  or  two  kernels,  pointed,  enveloped  in  a  verv  thin  cod, 
hard,  and  of  a  flesh  colour ;  this  kernel  has  the  smell  of 
that  of  the  apricot,  but  is  of  a  bitterer  taste. 

This  spirit  is  distilled  in  various  parts  of  Hindostan,  in 
the  Decan,  and  the  province  of  Canara,  on  the  coasts  of 
ISialabar  and  Coromandel,  and  in  the  island  of  Ceylon, 
where  it  is  called  Columba  jlmic. 

I  cannot  help  here  rectifying  an  error  in  the  French 
translation  of  G.  Forster's  Travels  from  Bengal  to  Peters- 
bur  h,  bv  the  wav  of  Cachemir.  It  is  said,  in  a  note 
added  by  the  translator  in  the  first  volume,  that  the  spiritu- 
ous liquor  of  India  is  made  from  the  liquor  of  the  coco- 
nut. I  must  here  observe,  that  several  kmds  of  spirit,  each 
of  which  has  a  particular  denomination,  are  distilled  in 
that  country.  Tlie  liquor  of  the  coco-nut,  though  very 
sweet,  contains  no  saccharine  or  alcoholic  particles ;  it 
never  undergoes  vinous  or  acetous  fermentation,  but  onlv 
the  piurid,  which  cannot  furnish  ardent  spirit.  I  hope 
;he  trau?l:\tor  of  tha,t  v/ork,  for  wiiom,  l  entertain  the  sircat- 
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est  esteem,  on  account  of  his  character  and  talents,  will 
forgive  me  for  this  criticism.  As  a  friend  of  truth  I  have 
traversed  all  the  provinces  of  that  immense  and  industrious 
countrv,  in  which  I  made  a  number  of  observations  on  its 
arts,  sciences,  and  productions  :  I  learned  seven  of  its  dia- 
lects, that  I  might  be  better  able  to  make  myself  acquaint- 
ed with  the  manners,  the  religion,  and  civilization  of  the 
inhabitants  J  and  I  have  been  employed  for  more  than 
twcntv-five  years  on  a  work  which  will  give  an  exact  ac- 
count of  everv  thing  in  it  that  can  excite  curiosity,  or  pre- 
sent to  the  philosopher  subject  for  meditation. 

All  the  authors  who  have  written  on  this  vegetable  have 
said,  that  when  the  calou  is  concentrated  bv  ebullition,  after 
tlfcc  vessels  in  which  it  is  received  when  it  issues  from  the 
bud  have  been  covered  in  the  inside  with  a  little  lime,  it 
cr\stallizes  bv  desiccation  in  the  sun  into  coarse  sugar;  but 
jionc  of  them  have  mentioned  the  use  made  of  it  in  the 
arts  :  this  deficiency  I  shall  here  supply.  Lime,  which 
dissolves  all  vegetable  substances,  and  liquefies  their  juice, 
consolidates  the  one  in  question  to  such  a  degree,  that  it  if? 
mv.ch  inspissated  before  it  is  boiled  ;  bv  the  process  of 
clarification,  it  is  freed  from  the  small  quantity  of  lime, 
after  which  this  sugar  is  emploved  for  diiferent  domestic 
purposes ;  I  have  even  converted  it  into  coarse  sugar  candv. 
it  is  of  great  advantage  in  the  art  of  masoniy  :  works  con- 
structed with  cement  or  mortar,  moistened  with  water,  in 
about  a  hundred  quarts  of  which  from  fifteen  to  twenty 
jn)unds  of  this  sugar  have  been  diluted,  acquire  such  so- 
lidity and  tenacity,  after  complete  desiccation,  that  the  bricks 
or  stones  cannot  be  disunited  even  by  the  greatest  efforts.  I 
mention  this  fact  on  the  authority  of  experience ;  the  best  and 
strongest  toolsinperformingthisiabourarebroken.  To  prove 
jny  assertion,  I  shall  mention  the  experiments  I  made  in  the 
year  1769,  when  the  fortifications  of  Pondichcrry  were  re- 
paired. The  chief  engineer  being  desirous  throui^h  ceco- 
noinv  to  employ  part  of  the  old  walls,  gave  orders  that  they 
should  be  cut  into  blocks,  to  serve  as  a  foundation  for  the 
new  ones :  this  labour  occasioned  more  expense  than  if 
new  materials  ha.d  been  purchased,  in  consequence  of  the 
loss  of  time,  and  the  number  of  tools  that  were  broken 
during  the  operation  :  as  a  last  proof  of  this  assertion,  I 
shall  mention  that  I  liave  seen  the  halves  of  large  arches  re- 
maining suspended,  though  the  other  half  had  been  de- 
.-troyed  bv  the  effects  of  mines  employed  at  the  time  when 
Vondicherrv  was  destroyed,  in  the  year  1761.  Immense 
Jrri-jments  of  these  arches  arc  still  to  be  seen  in  the  house 
4  of 
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of  the  Jesuits,  or  in  the  ruins  of  the  superb  government- 
house  built  by  the  order  of  Duplcix. 

The  coco-nut  tree  is  one  of  the  most  beautiful  wiili 
which  we  are  acquainted,  and,  under  whatever  point  of  view- 
considered,  has  an  agreeable  aspect  :  its  great  height  ;  its 
stem,  naturally  straight  and  slender,  when  it  has  met  with 
jio  accident  to  render  it  crooked;  its  bushv  nunimit,  crown- 
ed with  palms  of  a  rich  green  colour,  so  plea.-ant  to  the  eye, 
oniamented  with  strong  stalks,  loaded  with  enormous 
fj-uit,  all  form  an  interesting  coup  d'ceil.  It  presents  to 
the  traveller  a  delicious  shade,  and  the  assurance  of  reliev- 
ing his  most  urgent  wants,  at  tlie  same  time  that  its  folia2;e, 
the  j)liable  alae  of  which,  long  and  delicate,  sport  in  tlje 
sjentle  zephvrs,  recreates  his  imagination  with  a  thousand 
agreeable  ideas,  and  makes  him  bless  andadnnre  the  Ktcrnil 
Power  which  on  his  account  created  so  many  wonders.  Its 
properties  also  useful  to  the  arts,  to  domestic  wants,  and 
the  comforts  of  man,  amply  indemnify  the  cultivator  lor 
his  care,  and  the  proprietor  for  his  expense.  One  cannot 
reJrain  from  a  certain  enthusiasm  in  speaking  of  this  inte- 
resting vegetable,  one  of  the  most  valuable  gifts  of  Provi- 
dence, and  which  aflorJs  delight  even  to  animals *". 

[To  bu  continued.] 


LVII.  An  ytii'ovnt  of  Borneo ',  confai/wl  In  a  Letter  from 
Mr.  John  Jesse,  to  (lit-  Court  <f  Directors,  front  Bornoo 
Proper  \. 

j\.s  T  am  the  first  scrvaiu  the  Company  ever  had,  or  even 
European,  which  for  a  number  of  years  has  visited  this 

*  All  animals  seek  for  the  slnde  of  this  palm.  A  very  pretty  spar- 
row of  Hindostan,  known  by  its  attachment,  and  by  its  address  in  going 
ro  tind  at  the  bottom  of  a  well  iilied  witii  water,  and  to  bring  back  any 
tiling  that  has  been  thnnvn  into  it,  constructs  the  nest  which  is  to  receive 
and  shelter  its  young,  at  the  extremitv  of  the  al.t  of  the  foliage  of  this 
tree.  This  nest,  interwoven  with  such  art  and  dexterity,  that  man  may 
admire  but  cannot  succeed  in  imitating  it,  notwithstanding  the  perfec- 
tion of  his  organ?.,  is  placed  by  wonderful  foresight  at  the  very  extremity 
of  these  alae.  Agitated  by  the  least  breeze,  like  a  cradle,  the  winds  arc 
not  able  to  detacl|  it,  nor  to  throw  out  tlie  young.  This  sparrow,  bv 
surprising  instinct,  suspends  its  nest  in  this  manner,  to  secure  it,  in  all 
probability,  from  the  attack  of  serpents,  w  hich  cannot  reach  it  in  consc- 
cjuence  of  the  pliability  of  the  supporters  on  which  it  i.>  placed.  But 
'.vhat  is  more  astonishing  is  the  c.ire  which  this  binl  takes  to  light  ifs 
nest  in  the  night-time,  by  fixing  glow-worms  to  the  uuidc  of  it,  by 
means  of  a  tenacious  kind  of  cliy. 

\  From  the  As.\7t;c  An)n<al  Rr^i-trr  for  1802, 

part 
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part  of  the  island  of  Borneo,  I  have  presumed  to  lay  before 
you  everV  even  the  niinatest  particular  which  has  occurred 
to  my  knowledjie  worthy  your  observation,  that  you  may 
be  the  better  enabled  to  form  a  just  idea  of  your  connexions 
here,  and  to  judoe  with  precision  what  measures  may  here- 
after most  readily  effect  the  objects  you  have  had  in  view, 
by  an  establishment  in  this  quarter. 

The  chief  and  council  of  Balambangan,  in  the  beginning 
of  the  last  year,  addressed  a  letter  to  the  state  of  Borneo, 
informing  them  of  being  arrived  at  Balambanoan,  and  ex- 
pressing their  wishes  to  enter  into  alliance  with  them.  In 
consequence  of  this  invitation,  an  ambassador  arrived  from 
thence  in  June ;  and  I  had  the  honour  of  being  appointed 
to  return  with  him  to  open  an  intercourse  there,  and  to 
enter  into  such  engagements  as  might  appear  most  to  the 
company's  advantage. 

I  arrived  here  in  the  month  of  August,  and  found  them 
unanimous  in  their  inclination  to  cultivate  the  fiiendship 
and  alliance  of  the  honourable  company:  in  consequence 
thereof,  I  made  it  my  first  care  to  discover  the  motives 
■which  principally  induced  them  thereto,  that  I  might  be 
the  better  enabled  so  to  frame  my  treaty  as  to  keep  them 
dependent  in  such  particulars  as  tliey  most  essentially  stood 
in  need  of;  which  I  then  found  to  be,  and  have  since  been 
confirmed  therein,  was  protection  from  their  piratical  neigh- 
bours the  Sooloos  and  Mindanaos,  and  others,  who  were 
making  continual  depredations  on  their  coast  by  taking  ad- 
vantage of  their  natural  timidity.     To  relieve  them,  tliere- 
fore,  in  this  particular,  and  to  induce  them  the  more  readily 
to  consent  to  mv  sui)sequeiit  proposals,  T  stipulated  by  one 
of  the  articles,  that  (if  attacked)  the  company  should  pro- 
tect them  ;  and  havino"  thus  gratified  them  in  their  principal 
want,  in  return  I  demanded  for  the  company,  agreeable  to 
the  tenor  of  my   instructions,  the  exclusive  trade  of  the 
pepper,  as  I  well  knew  it  was  the  grand  object  they  wished 
to  attain;  and  T  therefore  also  made  it  my  study  to  be 
thoroughly  acquainted  with  every  particular  relative  thereto. 
I  was   informed  the  quantity  that  year  was  4000  peculs, 
cultivated  solely  by  a  colony  of  Chinese  settled  licre,  and 
sold  to  the  junks  at  the  rate  of  17-2  per  pecul,  in  China 
cloth  called  con<rongs,  which,  for  want  of  any  other  specie, 
are  become  the  standard  for  regulatino;  the  price  01  all  other 
commercial  commodities  at  this  port.   Although  T  was  v.eli 
convinced  it  could  never  ansvver  the  company's  purpose  to 
pay  so  high  a  price  for  the  pepper,  especially  where  the 
quantity  was  so  small^  I  notwithstandins;  iathaf  treaty  made 

a  noint 
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a  point  of  securing  to  tlieni  the  exclusive  trade  of  that  ar- 
ticle, to  he  paid  for  in  nurchandizc  at  such  rates  as  might 
indcnmifv  thcni  at  present  in  the  inconvenience  of  the  high 
price,  to  the  end  that  it  niigiit  divert  the  channel  of  the 
junk  trade  from  this  to  Balamhaniran,  (their  grand  induce- 
ment for  coming  here  heing  thus  removed,)  which,  toge- 
ther with  my  having  hound  the  state  to  ohlige  all  their  de- 
pendents to  make  plantations,  whereby  the  quantity  would 
not  only  be  greatly  increased,  buf,  from  their  having  no 
other  purchasers,  the  company  \\ ould  be  enabled  to  fix  such 
prices  as  would  give  ample  encouragement  to  the  planters, 
and  soon  reimburse  the  expenses  which  \\  ere  necessitated 
to  be  borne  at  the  beginning  of  the  undertaking;  and  the 
more  so,  as  in  conse(juence  of  their  industrv,  becoming 
vearlv  richer,  thev  would  find  our  protection  but  the  more 
indispensablv  necessary. 

'I'hinos  beinc;  fixed  on  this  basis,  the  Englishman  and  the 
Bornevan  becoming  thus  nuUually  necessary  to  each  other, 
I  flattered  myself  the  event  might  have  produced  a  solid 
and  real  conmiercial  advantage  as  well  to  the  nation  as  to 
the  company ;  and  the  more  so,  as  from  the  great  probabi- 
hty  of  the  hill  people  being  soon  ii\duced  also  to  plant,  who, 
by  recei\ing  cloth  as  the  price  of  their  industry,  would  na- 
turally increase  the  consumption,  and  render  our  manufac- 
tures with  them  a  necessary  of  life;  thc>e  being  by  far  the 
most  numerous,  and  tlie  al)origines  of  the  island  :  another 
advantage  accruing  therefrom  is,  that  having  once  connected 
these  people  in  interest  with  the  company,  and  familiarized 
them  to  our  customs,  the  inhabitants  of  the  sea  coast  would 
be  unal)le,  were  they  inclined,  to  obstruct  or  molest  the 
prosecution  of  the  company's  views.  These  were  the  mo- 
tives which  first  induced  me  to  secure  to  the  company,  in 
the  treaty  with  the  Borneyans,  the  exclusive  trade  to  the 
pepper,  althouy;h  at  that  time  on  sceminglv  disadvantageous 
loruis :  how  far  I  may  have  acted  with  propriety,  remains 
■^vith  the  company  to  determine. 

I  now  come  to  say  something  of  the  characteristics  of 
tlie  ditTerent  sects  of  d^-e  inhabitants. 

I'he  Borneyans  who  inhabit  the  sea  coast  are  Mahom- 
infdans,  and,  as  they  say,  are  originally  an  emigration  from 
Jehoie,  but  are  ignorant  of  the  chronology  :  they  extended 
their  dominions  over  these  coasts,  Palawan,  Manila,  and 
<!thrr  parts  of  the  Philipinas  ;  and  even  Sooloo,  as  Mr.  Dai- 
ry mple  observes,  was  formerly  a  part  of  this  empire.  From 
these  extensive  conquests,  and  the  unconnected  traditions 
I  have  had  from  them,  I  am  inclined  to  think  they  were 

originally 
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onglnally  a  warlike  people;  but,  as  most  other  empires 
when  arrived  at  a  pitch  of  grandeur  have  generally  declined 
to  nearly  their  original  state,  from  a  want  of  that  vigorous 
and  active  government  which  is  so  essentially  necessary  in 
supporting  all  acquisitions  obtained  mcrelv  by  force  of  arms, 
so  appears  to  be  the  case  with  that  of  Eorneo ;  and  I  am 
the  more  convinced  of  it  from  that  entire  Indolence  and  in- 
activity I  found  them  inmicrsed  in  on  my  arrival,  being  to- 
tally degenerated  from  that  courage  and  enterprise  which 
seems  to  have  marked  the  character  of  their  roving  ances- 
tors, and  deprived  of  their  influence  in  all  their  former  do- 
minions situated  to  the  northward  of  Borneo. 

From  what  I  have  been  led  to  say  relative  to  this  state,  it 
may  be  seen  they  are  enervated  and  umvarlike ;  added  to 
which  they  seem  to  be  envious  of  the  private  property  of 
each  other  to  a  great  degree :  but,  on  the  other  hand,  I 
have  found  them  fair  in  their  dealings ;  cool  and  deliberate 
in  their  resentments,  even  where  the  object  is  in  their 
power;  candid  in  their  intentions;  strangers  to  what  we 
call  the  world,  although  not  deficient  in  the  innate  faculty 
of  the  understanding,  as  they  seem  to  have  in  great  perfec- 
tion such  mechanical  arts  as  are  met  with  in  these  countries, 
particularly  in  the  founderv  of  brass  cannon,  wherein  tlicv 
excel  all  the  Asiatics  I  have  seen  on  this  side,  or  have  heard 
of  on  the  other. 

That  they  arc  constant  in  their  attachments,  I  think  I 
may  say,  from  their  behaviour  subsequent  to  the  unhappy 
capture  of  Balambangan ;  for,  although  threatened  by  the 
Sooloos  in  case  they  should  supply  us,  and  that  at  a  time 
when  many  of  their  boats  were  trading  in  the  verge  of  the 
Souloo  districts,  thev  set  them  at  defiance,  and  generously 
afforded  such  assistance  as  lay  in  their  pouer. 

With  respect  to  the  Idaan,  or  Mooroots,  as  they  are  called 
here,  I  cannot  2;ive  any  account  of  their  disposition;  but, 
from  what  I  have  heard  from  the  Borneyans,  they  are  aban- 
doned idolaters:  one  of  their  tenets,  so  strangely  inhuman, 
I  cannot  pass  unnoticed,  which  is,  that  their  future  interest 
depends  upon  the  number  of  their  fellow-creatures  they  may 
have  killed  in  any  eno;agcmcnt  or  common  disputes,  and 
count  their  decrees  of  happiness  hereafter  to  depend  on  the 
number  of  human  skulls  in  their  possession;  from  which, 
and  the  wild  disorderly  life  they  lead,  unrestrained  by  any 
bond  of  civil  society,  we  ought  not  to  be  surprised  if  thev 
arc  of  a  cruel  and  vindictive  disposition.  They  are  as  yet 
near  to  a  state  of  nature,  but  have  a  great  share  of  innate 
cunning ;  of  v.'hich  I  had  a  striking  instance  in  the  following 

circumstance  ; 
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circumstance  : — Two  of  their  principal  chiefs,  induced  front 
curiosity,  came  one  dav  to  the  factory  ;  they  plainly  tol4 
me  they  came  to  sec  a  white  man,  and  should  judge  of  my 
treatment  of  them  then,  what  inducement  ihey  mii.iit  have 
to  cultivate  an  intercourse  with  inc :  pleased  \Mth  the  pro- 
spect, however  faint,  of  iiaving  thus  met  with  an  instrument 
through  which  I  might  encompass,  in  time,  what  1  have 
ever  esteemed  my  capital  object,  I  endeavo\!red  to  ingiatiate 
myself  by  giving  them  small  presents  of  different  assort- 
ments of  goods,  and  expressed  a  desire  to  see  them  again : 
one  only  of  them  shortly  afterwards  returned  with  some 
provisions,  which  I  learnt  he  had  first  been  endeavouring 
to  sell  to  the  junks,  and  even  then  demanded  of  me  such 
tax  exorbitAnt  price  as  I  could  not  think  of  complying  with. 

They  are  represented,  however,  as  industrious  in  culti- 
vating their  paddy  plantations,  and  in  following  such  other 
emplovments  as  are  known  amongst  them;  but  having  no 
purchaser  for  their  commodity  but  the  Borneyans,  who  treat 
ihem  very  indifferentlv,  the  intcrcourac,  of  consequence,  is 
not  carried  to  any  extent. 

Their  arms  are  lone;  knives  and  soompittans,  a  tube  of 
wood,  about  six  feet  long,  through  which  they  blow  small 
arrows,  poisoned  at  one  e-nd,  having  at  the  other  a  small 
bit  of  cork  wood  just  big  enough  to  fill  up  the  holluw  of 
the  tube,  the  least  touch  ot  which,  where  blood  is  produced, 
is  certain  death,  unless  immediately  counteracted  by  the 
medicine  they  make  use  of. 

Their  dress  at  present  is  nothing  more  than  a  girdle,  or 
loner  slip  of  stuff,  made  of  the  bark  of  a  certain  tree,  which 
turns  between  the  thighs  to  cover  their  nudities,  one  end  of 
which  hangs  down  before,  the  other  behind. 

The  civil  government  of  Borneo  is  vested  with  a  sultauri 
and  a  superior  council,  which  consist  of  those  pangarana 
who  hold  the  areat  offices  of  the  state  ;  such  as  a  bandaliara, 
in  whose  hands  is  lodged  the  whole  executive  power;  the  ga- 
dong,  or  director  of  the  sultaun's  household ;  the  toman- 
gong,  or  commander  in  chief  on  their  occasional  war;  the 
pa  mancha,  or  mediator  in  disputes;  and  the  shabandar : 
to  assist  these  are  three  oran  kayos,  dc  gadong,  ivattan,  and 
shabandar.  There  are  many  others  who  liold  the  title  of 
panfjarans,  but  who  are  called  to  council  only  on  particular 
matters. 

I  cannot  better  convey  an  idea  of  this  form  of  govern- 
ment than  to  say  it  bears  a  strong  resemblance  to  our  an- 
tient  feudal  system  ;  for  aUhough  there  is  more  respect  paid 
to  tli«  regal  power  here  than  in  any  other  Malay  country  I 
3"  have 
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have  been  in,  (for  this  obvious  reason,  that  the  sukauu  has 
entirely  the  power  of  appointing  the  great  otticers  of  state, 
and  of  course  can  alwavs  influence  the  pubUc  councils,) 
yet,  however,  each  pangaran  has  the  entire  sway  over  his 
particular  dependents,  whose  cause  they  never  fail  to  espouse 
even  wheie  he  may  stand  iu  opposition  to  the  sovereign  au- 
thority. 

They  have  no  particular  laws  against  treason  3  murdtr  is 
capitally  punished,  except  in  the  case  where  the  master  kills 
the  slave ;  polygamy  prevails,  as  in  all  other  Ivlahommedaa 
countries,  but  they  seldom  intermarry  with  foreigners  :  the 
original  law  in  cases  of  adultery  required  the  parties  to  be 
instantly  strangled  ;  but  for  want  of  it  being  properly  en- 
forced, and  the  difiiculty  there  would  be  found  in  punishing 
such  as  have  a  number  of  adherents,  people  in  power  often 
pass  with  impunity,  whilst  towards  tne  middle  or  -.iifeiior 
rank  of  people  it  is  extended  with  the  utmost  rigour.  Theft, 
according  to  the  degree  of  the  crime,  is  punished  with  death, 
or  the  loss  of  the  risht  hand.  I  found  in  the  course  of  my 
transactions  with  them,  they  have  as  yet  no  institutions  of 
a  commercial  nature  ;  which  mav  be  attributed  to  the  want 
of  communication  with  other  nations,  the  Chmese  excepted, 
who  make  presents  to  the  head  men  in  lieu  of  duties.  Those 
of  that  iialion  settled  here,  reap,  without  molestation,  the 
fruits  of  their  industry ;  but  the  casual  traders  suffer  many 
losses  from  there  being  no  law  which  obliges  the  debtor  to 
discharge  his  debt,  and  the  necessity  they  are  under  of  com- 
plying with  every  unreasonable  request  of  those  of  any  con- 
sideration in  the  place. 

Having  thus  communicated  what  I  know  of  the  charac- 
teristics and  policy  of  the  Borneyans,  it  will  not  be  in)proper 
to  observe,  that  from  the  plenty  and  goodness  of  the  tim- 
bers found  here,  the  Chinese  have  been  induced  to  adopt 
the  scheme  of  building  junks,  and  have  found  it  by  expe- 
rience turn  out  to  advantage,  although  necessitated  to 
bring  the  workmen  and  many  of  the  materials  from  China. 
One  of  the  burthen  of  7000  peeuls  (580  tons)  was  built  this 
year  on  the  following  plan  :  two  nouquedahs  of  junks,  and 
the  captain  of  the  Chinese  residing  here,  entered  into  a  con-« 
tract,  whereby  the  latter,  on  the  one  part,  agreed  to  provide 
the  timber,  and  the  former  stipulated  to  brmg  the  artificers 
and  iron-work  from  Amoy.  The  keel  was  laid  iu  the  be- 
ginning of  March,  and  she  was  launched  the  28th  of  May : 
the  entire  cost  and  outfit  amounting,  as  I  have  been  m- 
formed  by  the  contracting  parties,  to  no  more  than  8,500 
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Spanish  dollars ;  which,  when  allowing  tor  the  profits  oil 
their  congongs,  is  not  more  than  4,250  Spanish  dollars. 

From  hence  it  may  be  interred,  that  should  it  ever  be  the 
company's  intentions  to  cstahlisli  in  these  ])arls  a  marine 
wherein  small  craft  mi^ht  be  wanted,  thev  could  be  built 
on  easy  and  advantagcour*  terms;  as  I  have  found,  on  in- 
(juiry  of  the  nouquedahs,  there  woidd  be  no  dilhculty  in 
procuring  artificers  from  China,  by  the  junks,  on  very 
moderate  encouragement. 

The  river  of  Borneo  is  na\igable  far  above  the  town  for 
ship3  of  a  very  considerable  burtben  ;  and  the  onlv  difficulty 
lies  at  the  mouth  of  it,  \\  here  the  channel  is  very  narrow 
for  about  a  quarter  of  a  mile  in  Icngih,  ihroutrh  which  tiiere 
is  not  above  seventeen  feet  at  hi<i:h  waicr  ;  however,  the  bot- 
tom is  soft  mud,  and  the  pl;-ce  so  complctelv  land-locked 
there  never  can  be  any  surf,  and  consequentlv  a  ship  taking 
the  ground  can  be  atteiided  with  no  bad  consequences. 

^Iy  non-acquaintance  with  marine  matters  disenables  me 
from  judging  with  precision  as  to  the  expedicnev  of  making 
docks  here  ;  but  from  the  tcniporarv  ones  made  by  the  Chi- 
nese, wherein  they  build  their  junks,  and  out  of  v/hich  they 
are  floated,  1  should  imagine  tliey  might  be  made  with  con- 
venicncy  for  vessels  of  400  tons  5  and  I  am  rather  encou- 
raged in  this  opinion  from  the  banks  of  the  river  being  a 
tough  clay,  and  therefore  a  good  foundation,  in  which  it 
has  the  preference  above  Laboan,  the  shores  there  being 
only  a  quicksand.  The  w  ater  hi:rc  flows  from  eight  to  nine 
feet  spring  tides. 

Chimerical  arc  the  expectations  of  findino:  in  these  coun- 
tries any  peojilc  so  dismterestd  a^  not  to  be  ready  to  take  an 
advantage  which  chance  may  throw  in  their  wav,  where  reso- 
lutions are  not  more  biassed  by  dread  than  attachment ;  and 
how  unreasonable  it  is  to  expect  any  success  in  these  parts, 
unless  where  there  is  a  force  suflieient  toav.e  as  well  as  to 
protect  1  for  although  the  chief  and  council  liere  seem  to 
think  the  Bornevans  have  inhinged  their  agreement  by  not 
giving  us  the  whole  of  the  jieppcr,  yet  neither  have  we, on  our 
parts,  been  able  to  fulfil  that  of  affording  them  protection, 
which  they  have  experienced  by  the  loss  of  their  boats, 
seized  bv  our  mutual  enemy  the  Sooloos,  to  the  amount  of 
20,000  Spanish  dollars.  This  will  occasion  surprise,  as 
there  were  not  only  several  vessels  on  the  Balambangan 
establishment,  but  likewise  two  small  cruizers,  sent  from 
Bombay,  properly  adapted  to  that  purpose  :  of  these,  one 
was  upset,  being  ordered  out  ia  tempestuous  weather  to 

cruize 
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'<^rulze  for  the  ship  Louisa,  then  expected  j  the  other  sent 
with  the  same  vessel  to  keep  a-hcad  of  her  all  the  way  to 
China,  and  which  lost  her  passage  in  returning,  being 
obliged  to  bear  away  for  Malacca,  from  whence  she  is  this 
month  arrived.  The  public  service,  therefore,  expected  to 
accrue  from  them  has  been  rendered  totally  abortive  by  being 
made  subservient  to  private  convenience ;  and  the  protec- 
tion due  to  the  company's  allies  having  been  thus  withdrawn, 
the  Borneyans  cannot,  with  justice,  be  accused  of  want  of 
faith  in  not  scrupulously  fulfilling  the  engagements  on  their 
part. 


LVIII.  On  the  Population  of  Bengal.     By  a  Gentleman 
7101V  residing  in  that  Country  *. 

J.N  India  no  bills  of  mortality,  nor  registers  of  births,  mar- 
riages, and  burials,  afford  data  for  calculation.  The  argu- 
ments by  which  we  are  convinced  of  the  great  population 
of  Bengal,  arise  on  the  results  of  various  speculations. 

The  inhabitants  of  Bengal  are  certainly  numerous  in  pro- 
portion to  the  tillage  and  manufactures  which  employ  their 
labour.  Former  computations  carried  the  population  to 
eleven  millions ;  and  to  these  a  late  publication  seems  to 
allude  in  mentioning  the  number  of  twenty  millions  for  the 
inhabitants  of  our  territorial  possessions  in  India;  the  po- 
pulations of  our  dominions  in  the  Deccan  being  estimated 
at  nine  millions. 

An  inqwiry,  instituted  in  17S9,  requiring  from  the  col- 
lectors of  districts  their  opinions  on  the  populations  of  their 
respective  jurisdictions,  founded  an  estimate  of  twenty-two 
millions  f  for  Bengal  and  Bahar.  Sir  William  Jones  has 
hinted  a  higher  estimate  j  and  though  he  has  not  mentioned 
the  grounds  of  his  opinion,  it  may  be  admitted  that  he  has 
not  hazarded  a  vague  and  unfounded  estimate.  We  think 
with  him  that  twenty-four  millions  |  is  at  least  the  present 
number  of  the  native  inhabitants  of  Bengal  and  Bahar,  and 
shall  subjoin  arguments  which  might  lead  us  to  compute  the 
population  at  thirty  millions.  We  cannot,  therefore,  hesi- 
tate to  state  twentv-seven  millions  for  the  whole  population, 
hicluding  the  zemindary  of  Benares. 

*  From  the  Asiatic  Annual  Register  for  i8o». 

■\-  Quoted  from  memory. 

+  Prtfai."  to  the  tr<ins!ati  m  of  the  Al  Siraji\yab. 
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1st.  An  actual  ascertainment  *  found  80,914  rvots  hoiti" 
jno;  leases,  and  2£?,3i24  artificers  paying  ground  rent  in 
t?,;S4  villages  t  upon  t!,531  square  miles.  Allowing  five 
to  a  fannlv,  it  gives  more  than  COS  to  a  square  mile;  and 
for  the  u  hole  of  the  Dewannv  provinces,  at  iliat  proportion, 
gives  a  population  of  3(),201,(>.')1,  or,  including  lienares, 
3-2,067, 500;  for  the  area  of  lk'i>gal  and  lVA\ar  is  149,217 
square  miles,  and  with  Benares  not  less  than  lGt3,500. 

'Vhe  district  in  which  thi* ascertainment  was  made  is  not 
among  the  most  populous  of  Bengal,  but  is  more  populous 
than  the  iireatest  number.  In  some  parts  ot  Bengal  consi- 
derable tracts  are  ahiiost  wholly  waste;  if  a  fourth  of  the 
area  were  excluded  on  this  ground,  the  proportion  of  po- 
pulation on  a  square  mile,  resulilng  from  an  ascertainment 
in  the  district  alluded  to,  might  be  taken  for  three-fourths 
ofBenoal. 

But  it  must  be  remembered  that  many  and  numerons 
classes  do  not  pav  rent,  or  contribute  directly  to  the  reve- 
nues. Some  professions  are  exempted  from  ground  rent ; 
some  classes  arc  excused  for  poverty,  others  from  respect. 
The  tenants  of  alienated  lands  are  not  included  in  the  ascer- 
tainment above  mentioned:  yet  the  free  lands  are  equal  to 
an  eighth  of  the  whole  area  of  the  district  alluded  to ;  and 
thev  do  not  bear  a  less  proportion  to  the  lands  of  all  Benga}. 
No  citv  or  considerable  town  was  included  in  the  ascertain- 
ment ;  which,  for  that  further  reason,  may  be  acknowledged 
moderate.  Upon  the  w  hole,  we  may  adhere  to  the  average 
first  suggested,  of  200  to  a  square  mile. 

2d.  General  measurements  are  occasionally  undertaken 
for  entire  periinnnahs,  and  for  larger  districts.  In  the  re- 
gisters- of  such  surveys  the  land  in  tillage,  the  land  appro- 
priated to  special  purposes,  the  waste  and  barren  lands, 
and  the  ground  covered  bv  lakes,  are  distingu'rshed.  Many 
such  surveys  X  ^^^^'^  ^^'^^^  examined,  and  the  following  pro- 
portion 

*  The  result  of  an  offic'ral  inquiry  in  the  province  of  Pumca. 

t  Mauzas.  In  the  bame  mauza  several  villages  or  hamlets  may  stand; 
and,  on  the  contrary,  the  saine  village  will  sometimes  include  several 
mauzas.  The  common  size  of  mauzas  may  be  judged  from  the  follow- 
ing ascertainment. 

In  districts  of  Bengal,  21,99^  mauzas,  18,028  square  miles. 

Estimates  have  been  attempted  from  the  number  of  inhabitants  found 
in  a  few  villages,  as  an  art^umeni  applicable  to  the  whole  number  of 
mauzas.  The  luquiries  have  been  too  limited  to  afiford  strong  grounds 
of  argument.  But  the  results  which  have  come  to  our  knowledge  give 
179  inhabitants  to  each  village,  92  males  and  87  females. 

+  For  specimens  of  these  surveys  take  the  following  abstrarts  from  se- 
veral 
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■portion  is  grounded  on  them;,  making  an  allowance  for  great 

rivers. 

Rivers  and  lakes  (an  eighth)       -         -         -  3 

Deemed  irreclaimable  and  barren  (a  sixth)  4 
Scite  of  towns  and  villages,,  ways,  ponds, 

&c.  (a  twenty-fourth)  -  -  -  1 

Free  lands  (an  eightli)  -  -         -         -  3 

Liable  for  Revenue. 

In  tillage  (three-eighths)  -  -         -  9 

Waste  (a  sixth)       -----  4 

24 


If  a  fourth  of  the  area  of  Bengal  be  excluded,  as  before, 
for  tracts  nearly  or  whollv  waste;  three-eighths  of  the  re- 
mainder give  45,703  square  miles;  or,  omitting  Benares, 
41,967  square  miles,  equal  to  81,238,1 12  begahs  of  land 
in  tillage  and  liable  for  revenue ;  and  if  half  the  free  lauds 
be  cultivated,  the  whole  tillage  is  94,777,797  begahs,  or 
31,331,499  acres. 

In  some  districts,  an  inquiry  undertaken  in  1790  ascer- 
tained the  quantity  of  land  tenanted  by  near  70,000  culti- 
vators; and  it  gave  an  average  of  less  than  eighteen  begahs 
each  in  actual  tillage  :  for,  the  cultivators  paying  rent  for  no 
more  than  their  actual  cultivation,  the  ascertainment  com- 
prehends no  lays  or  fallows. 

At  this  proportion  the  whole  tillage  of  94,777,797  begahs 
must  be  used  by  5,265,432  tenants;  and,  adding  for  artifi- 
cers and  manufacturers,  &c.  at  the  proportion  suggested 
by  the  ascertainment  of  80,914  husbandmen,  and  22,324 

veral  pergunnahs  in  circars,  Sherecfabad,  Madarum,  &c.  measured  in 

1786,  and  in  circ:;r  Taiepoor,  measured  in  ijiS  : 

Waste  but  reclaimabie,  as  well  as  forest  and  steril  lands      -     449,98s 
Ponds  -  -  -  -  .  41,805 

Free  lands  -  -  -  -  -         298,275 

Productive,  including  scite  of  buildings,  -  -         524,909 

Begahs  of  80  cubits  square        -         13.14,975 

Pergunnahs  in  circar  Tajepoor,  measured  in  1788  : 

Waste  but  reclaimabie                   -                   -                 -  161,225 

Barren              -               -                    »                   _                   .  123,747 

Ponds  and  roads,  &c.                   ...  24,121 

Free  ir,!ids                    -                    ■                    -                    -  j^.'j  04a 

Cultivs'.cd                   -                   -                    .                   _  301,131 

Total  begahs        -        753,267 

These  measurements  are  exclusive  of  rivers. 

Y  3  artificers 
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artificers  in  the  districts  alluded  to  in  another  place,  we  have 
6,718,134  persons  paying  land  rent  and  ground  rent.  It' 
each  of  these  be  deemed  the  head  of  a  family,  the  popula- 
tion, at  five  to  a  family,  might  be  estimated  at  33,590,770. 

But  several  rents  are  not  unfrequently  paid  by  the  same 
family;  for  this  reason,  the  number  of  husbandmen  may 
be  thought  over-rated,  as  in  the  rent-rolls  which  were  ab- 
stracted, tenants  holding  from  more  than  one  landholder, 
or  paying  two  rents  to  the  same  proprietor,  must  unavoida- 
bly have  stood  for  two  persons.  The  excess  in  the  estimate 
arising  from  this  cause  is  perhaps  not  fully  balanced  by  the 
various  classes  not  contributing  dircctlv  to  the  rental. 

3d.  The  same  objection  occurs  to  an  estimate  from  the 
average  rents  of  tenants  ;  it  may  nevertheless  be  proper  to 
view  the  result  of  a  calculation  on  this  ground. 

On  the  rent-rolls  examined  for  the  quantity  of  laud  as 
mentioned  above,  the  payments  appeared  at  4  78,020  sicca 
rupees  on  68,647  leases  to  cultivating  tenants;  or  nearly 
seven  rupees  each. 

In  the  first  year  of  the  permanent  settlement  the  revenue 
realized  to  government  was  current  rupees  3,06,98,235,  or 
sicca  rupees  2,64,64,094.     The  assessment  was  calculated 
to  leave  an  income  to  the  proprietor  equal  to  a  tenth. 
Land  revenue         -         -         2,64,6 1,094 
Proprietor's  income         -  36,46,409 


2,91,10,503 


Charges  of  collections  and  management,  as  actually  al- 
lowed in  some  instances,  and  deemed  a  verv  moderate  al- 
lowance, 20  per  centum  on  the  gross  produce,  72,77,626 
Gross  rents,  or  actual  payments  bv  tenants  3,63,86,129 
Add  for  free  lands  in  the  same  proportion  as 

before,  1  to  6  -  -  -  -         60,64,688 


Payments  by  tenants,  sicc^  rupees  -  4,24,52,817 

At  the  rate,  already  suggested,  of  seven  rupees  each,  these 
payments  arise  from  6,064,688  tenants;  and  assuming  their 
families  at  five,  the  population  would  be  30,323,440. 

As  ground  rents  are  of  small  amount  in  proportion  to  the 
land  rents,  the  average  of  seven  rupees  for  each  tenant  might 
have  been  reduced  on  this  account.  This,  with  the  ouriis- 
sion  of  numerous  classes  not  payins;  a  direct  rent,  may  be 
deemed  equivalent  for  the  repetition  of  names  in  rent-rolls  : 
and  the  near  coincidence  of  30,323,440  with  the  number  of 

30,291,051, 
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30,291,051,  resulting  from  other  grounds,  supports  the 
computation. 

4th.  Remains  to  compare  the  estimated  population  with 
the  consumption. 

The  diet  of  an  Indian  is  very  simple:  the  diet  of  one  is 
the  diet  of  millions  ;  split  pulse,  and  salt  rclie\ing  the  in- 
sipidity of  j)lain  rice.  Two  ounces  of  salt,  two  pounds  of 
split  pulse,  and  eight  pounds  of  rice,  is  the  usual  daily  con- 
sumption of  a  lamilv  of  live  persons  in  easy  circumstances  ; 
whence  we  have  the  average  consumption  of  salt  in  a  year 
at  9  lb.  a  head. 

The  annual  sales  of  salt,  an  article  monopolized  bv  go- 
vernment, are  35,31,944  maunds  of  60  sicca  weight;  but 
the  whole  quantity  is  not  consumed  in  Bengal,  A  propor- 
tion not  inconsiderable  is  exported. 

On  the  other  hand,  the  lower  classes  in  the  western  pro- 
vinces seldom  taste  sea  salt:  these,  and  the  mountaineers 
from  Rajemahl  to  Palamow,  use  rock  salt  imported  from 
western  countries,  a  bitter  salt  extracted  from  ashes,  or  im- 
pure salt  obtained  from  the  mother  of  nitre.  The  latter  i.s 
much  used  bv  the  venders  of  salt  in  adulterating  sea  salt; 
and,  generally  speaking,  no  sea  salt  is  allowed  to  cattle. 

If  the  substitutes  for  sea  salt  be  equivalent  to  the  exporta- 
tion of  that  salt,  it  will  require  a  po])ulation  of  32,228,989 
persons  to  consume  35,31.944  n:aunds  of  salt. 

5th.  From  what  has  been  stated  as  the  dailv  consumption 
of  a  family,  an  average  of  nine  maunds  a  head  arises  for  the 
annual  consumption  of  grain.  The  use  of  wheat  and  barley 
in  some  provinces  will  not  affect  the  calculation,  but  millet 
and  other  small  grains,  which  constitute  the  principal  food 
of  the  poor,  and  which  are  not  equally  nourishing  with 
white  corn,  will  increase  the  average. 

Several  sorts  of  pulse  are  grown  for  cattle,  but  bear  a 
small  proportion  to  the  general  tillage;  for  the  cattle  are 
mostly  supported  on  pastures  and  on  straw. 

Corn  is  imported  from  several  of  the  countries  which 
border  on  Bengal ;  but  the  exportation  from  Bengal  exceeds 
the  import;  we  therefore  estimate  the  produce,  from  the 
consumption  of  the  supposed  population,  at  270  millions 
of  maunds;  and  at  300  millions  after  adding  grain  for  cat- 
tle ;  to  this  add  a  seventh  for  seed  r- 'served,  and  the  whole 
produce  in  grain  will  be  34,28,57,140  maunds, — a  very 
moderate  produce  for  the  tillage  estimated  at  9,47,77,797 
begahs. 

But  the  Indian  husbandry  mixing  in  the  same  field  with 
corn  other  articles  of  a  very  different  nature,  to  coiiipare 

Y4  the 
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the  produce  to  the  quantity  of  liind,  every  article  must  be 
itjtliukd  in  the  computation,  .ii\d  for  that  puipose  the  grain 
must  be  stated  at  its  money  value,  winch  we  take  trom  the 
average  oj"  mauy  inquiries,  m  which  the  cheapv-st  and  dearest 
])rovinceb  have  been  considered. 

1. 5, 00,00,000  of  rice,  wheat,  and  barlcv,  at  Kupecs. 

12  annas             -             -            -       '-  11, 05,00,000 

6,00,00,000  millet,  Sec.  at  8  annas          -  3,00,00,000 

9,00,00,000  pulse,  at  10  annas               -  5,02,50,000 

]<)5  87,50,000 
4.30,00,000  ?eed  reserved  -  -         2,83,80,000 


22,71,30,000 
Oilseeds  .  _  .  _         12,000,000 

Sugar,  tobacco,  cotton,  ScC  -  -  70,000,000 

Sundries  _  -  -  .         20,000,000 


Gross  produce  of  land          -         329,130,000 


which  is  more  than  seven*  renfs,  if  the  rents  have  been 
well  estimated  at  rupees  42,452,81 7j  and  a  produce  of 
three  rupees  and  a  half  a  begah  on  the  tillage,  estimated  at 
94,777,797.  In  a  subrequent  inquiry  we  shall  have  occa- 
sion to  show  this  a  very  moderate  produce  in  proportion  to 
the  expense  of  husbandry'. 

The  speculations  in  which  we  have  now  indulged  cannot 
avail  to  determuie  accurately  the  population  of  these  pro- 

•  The  gross  payments  of  tbc  Iiushandmen  arc  greater;  probably  not 
less  ilinn  tbc  fourth  of  the  gross  proiluce:  which  was  considered  under 
the  h'.itcr  administraLion  of  the  native  government  as  the  just  due.  An- 
other occasion  will  occur  of  examining  this  subject  more  fully,  and  ex- 
plaining the  appropriations  of  the  gross  collections.  The  difference,  though 
it  break  the  consistency  of  the  argument,  is  in  favour  of  the  moderation 
cf  our  estim-ite.  It  is  explained  by  the  circumstance  of  the  asccrtainment^ 
before  quoted,  having  been  made  in  a  district  where  the  net  revenue  bears 
a  very  large  proportion  to  the  gross  collections,  and  where  the  husband- 
men are  e«itima:cd  on  the  rental  to  pay  a  seventh  only.  The  net  revenue 
bears  a  Itss  propoition  to  the  gross  revenue  in  most  districts;  and  in  these 
the  pca'iants  pav  more  than  a  fourth.  This  does  not  affect  the  computa- 
tion ;  for  had  we  used  materials  obtained  from  districts  where  the  gross 
piyments  were  greater  in  prnportion  to  the  net  revenue,  or  had  we  in- 
cluded all  tlie  payments  not  brought  on  the  rental,  the  average  payment 
of  each,  tenant  would  be  found  proportionably  higher.  In  some  the  hus- 
bandmen pay  more  th-m  a  four:h  nf  their  gross  produce  ;  in  others  they 
nominally  pay  more  than  half.  On  the  other  hand,  in  frontier  districts, 
particularly  on  the  estates  held  upon  Ghativali -tenure,  they  pay  less  than 
■d  itvtaih, 

vinces. 
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vinces.  but  make  it  probable  that  it  has  been  under-rated. 
It  is  undoubtedly  adequate  to  undertake  greater  tillage,  and 
more  numerous  and  extensive  manufactures,  than  now  em- 
ploy the  labour  of  our  xVsiatic  subjects  ;  but,  wanting  a  vent 
lor  their  produce,  they  have  no  inducement  for  greater  in- 
dustry. If  more  produce  were  obtained,  its  maiket  being 
barred,  industrv  would  be  unrewarded.  The  necessaries  of 
life  are  cheap,  the  mode  of  living  simple ;  and  though  the 
price  of  labour  be  low,  a  subsistence  may  be  earned  without 
ihe  uninterrupted  application  of  industr}'.  Often  idle,  the 
peasant  and  manufacturer  may  nevertheless  subsist.  A  few 
individuals  might  indeed  acquire  wealth  by  diligent  appli- 
cation ;  but  the  nation  at  large,  doomed  to  poverty  by  com- 
mercial limitations,  can  applv  no  more  labour  than  the  de- 
mand of  the  market  is  permitted  to  encourage.  If  industry 
be  roused,  the  present  population  is  sufficient  to  brins:  into 
tillage  the  whole  of  the  waste  lands  in  Beneal  and  Bahar; 
and  in  most  dis'cricts  improvement  may  be  expected  when- 
ever new  channels  of  trade  are  opened  to  take  off  more  or 
new  produce.  In  all  it  may  soon  follow  the  event,  if  Eu- 
ropeans interest  themselves  in  undertakings  for  the  reclaim- 
ing of  w^aste  tracts. 

Of  this  we  are  convinced,  aware,  however,  that  the  cul- 
ture must  require  a  considerable  proportion  of  labour,  for 
in  the  common  husbandry  the  field  yields  several  crops 
within  the  year.  But  requiring  no  manure  except  for  some 
articles,  and  for  these  manured  without  labour  or  expense, 
the  same  quantity  of  land  should  need  fewer  hands  ia 
Bengal  than  in  En-iland,  since  the  labours  of  the  husband- 
man suffer  less  interruption  from  the  inclemency  of  seasons. 

The  improvements  to  be  expected  from  a  better  and  more 
diligent  husbandry  may  be  appreciated  after  reviewing  the 
present  system  of  agriculture. 

That  the  revenue  mostly  follows  a  proportion  to  the  area 
of  the  distrii;ts,  may  be  shown  by  a  comparison  to  the  re- 
venue of  17S4,  which  distant  period  is  taken  because  di- 
stricts having  been  new  modelled,  their  area  under  late  dis- 
tributions is  not  ascertained. 

Square  miles 
Districts.  according  to         Revenue 

Rennel,  of  1794, 

Beerbhoom  -  -  -  3,853  6,11,321 

Bishcnpore  _  -  -  1^256  3,56^707 

Chittagong,  Tslaamabad,  and 
Tipperah  Lowlands,  Tip- 

perah 


346  On  the  Population  of  Bcrigul. 

Reserved    Square  miles 
D'stricts,  as  nearly    according  to    Revenue  of 

pcrah  woods,  the  last  nearly 

waste 
Dacca  -         .         _ 

Dinagcpore 

Kishcnagur  (Nuddca)     - 
IMidnupore 

Purneah       -         _         - 
Rajeniahl  and  Roglcpore  ; 

(Curruckpore  and  Curruck- 
dee,)  nearly  wa^itc 
Eajeshahy      -  -         - 

Silhet      '     -  -         - 

Sarun  and  Bettya 
Tirhoot  and  Hajypore 
Baha  Proper,  Rotas,  and  Sha- 

habad  _  _  _ 
Burduan  _  _  _ 
Pacbetc,   Chuta,   Nagpoor, 

Palamow,  and  Ranighur       16,732       3,000        1,6 1,2 16 
Sinidcrb(mds>,  Cooch-Bchar, 

and   Rangamatty ;  nearly 

waste         -        '_         .  10,114 

Districts  the  distribution  of 

whose  area  is  not  ascer- 
tained, including  the  pro- 
ductive districts  of  24  pcr- 

gunnahs,    Iloogly,    town 

of   Calcutta,     and   Mur- 

shedabad         -  -  12,921       61,(16,670 


W'abtc. 

Reniicl. 

»794- 

5,230 

4,317 

6,79,197 

15,807 

31,62,386 

3,5  If) 

14,60,444 

3,115 

10,27,4  27 

6,102 

8,89,941 

5,  lit) 

10,00,479 

5,453 

5,034 

5,47,600 

12,nOi) 

24,00,000 

2,861 

2,33,824 

5,106 

13,12,721 

7,81-3 

7,01,234 

12,129 

24,39,807 

5,174 

4  3,38,026 

Total     -     37,349     149,217  2,75,59,000 


The  cultivated  tracts  in  the  districts  reserved  as  nearly 
waste,  are  fully  compensated  by  the  waste  tracts  in  districts 
stated  as  well  cultivated  ;  h.ence  the  argument,  on  which  a 
fourth  of  the  area  has  been  excluded  as  waste.  The  average 
of  revenue  on  the  whole  area  is  current  rupees  1 84  per  square 
mile  ;  on  three-fourths  of  the  area  well  cultivated  it  is  246 
per  square  mile.  The  revenue  of  most  districts  compared 
to  their  area  falls  between  those  limits.  No  ascertainments 
have  been  admitted  in  the  preceding  computation,  but  those 
obtained  within  the  districts  marked,  where  the  revenue  is 
nearly  200  current  rupees  per  square  milej  which  circum- 
stance 
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stance  shows  them  to  be  in  a  middle  class  between  the  de- 
populated and  waste,  and  the  populous  and  highly  culti- 
vated districts. 

In  the  present  distribution  of  districts,  the  dearest  and 
most  productive  are  Burdwan,  24  pergunnahs,  Nuddca, 
and  town  of  Calcutta ;  the  cheapest  and  least  productive 
are  Ramghur,  Silhct,  Cooch-Behar,  and  Tippcrah.  We 
use  no  information  from  these  districts  in  computino;  the 
prime  cost  of  productions  and  price  of  labour. 


LIX.    Twentieth    Commimication  from    Dr.  Thornton, 
relative  to  Pneumatic  JMedicine. 

To  Mr.  Tilloch. 

Jan.  17,  1805. 
DEAR  SIR,  ^0'  ^>  Hinde  Street,  Manches'.er  Square. 

J.  AM  happy  when  I  can  employ  my  pen  for  the  promotion 
of  the  most  valuable  of  the  sciences,  discoveries  relative  to 
the  removal  of  disease,  and  the  restoration  of  health.  That 
the  newly  discovered  gases  deserve  the  attention  of  the 
philosophic  world  at  large,  and  that  of  the  practitioner  of 
medicine  in  particular,  the  several  facts  T  have  recorded 
seem  indeed  to  warrant,  and  1  shall  in  the  progress  of  your 
magazine  be  able  to  add  considerably  to  the  quantity  of 
evidence  already  adduced. 

Case  of  a  lad  leg  cured  hy  vital  air, 
John  Richards,  cet.  12,  son  of  a  carpenter  in  North  Row 
Park  Street,  Nov.  7,  1S03,  was  in  company  with  some 
boys,  near  a  stable,  when  a  lad  threw  dovvu  upon  them  a 
truss  of  straw  from  a  loft,  which  pitched  upon  master 
Richards,  and  he  fell  to  the  ground,  and  considerably- 
bruised  the  left  leg.  This  confined  him  to  the  house  for  a 
fortnight.  The  leg  soon  became  discoloured,  and  was 
much  swelled,  and  discharged  a  corrosive  humour.  Vari- 
ous applications  were  employed,  which  only  assuao-ed  a 
little  the  pain,  but  the  disease  went  on  increasino,  and  the 
lameness  continued  ;  it  looked  angrv  along  withlhe  black- 
ness, and  showed  erysipelatous  inflammation*,  the  fore- 
runner frequently  of  gangrene  or  mortification.  Under 
these  alarming  circumstances,  about  the  latter  end  of  Fe- 
bruary,  he  was  placed  under  Mr.  Moor,    son  of  the  late 

•  Mr.  Moor  explained  this  to  the  mother  of  the  cliiJd,   by   calling  it 
St.  Anthony's  fire. 

celebrated 
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«:ekbrated  Dr.  Moor,  a  surgeon  whose  intrinsic  merits  need 
no  commendation  from  my  pen,  and  ihc  lad  was  under 
hib  care  about  a  fortnight ;  when,  \^'ith  that  caprice  so  often 
fccn  in  the  middle  stations  of  life,  he  was  brought  to  mc  by 
hiS  moilicr  \n  March.  I  wrote  to  Mr.  Moor  a  letter  to  apo- 
iotize  for  takini^  from  him  a  patiCiit,  especially  in  surgon'  ; 
but  as  r  was  to  receive  no  pecuniary  advantage,  I  felt  iu  this 
the  less  reluctant :  and  after  six  weeks  trial  of  the  oxyge- 
nating plan,  I  had  the  pleasure  of  seeingr  the  lad  restored  to 
the  full  uic  of  his  limbj  in  health,  and  spirits. 

Observations  on  this  case. 

1.  The  blackness  ?eemed  to  indicate  a  defective  oxygena- 
tion o|  the  part: — it  had  existed  from  November  to  March. 

2.  The  outward  applications  employed  were  common 
ointments,  and  occasionally  a  very  weak  solution  of  lunar 
caustic  (o.x'vgenated  silver). 

3.  Silver,  we  know,  in  its  pure  state  is  the  most  inntfen- 
sivc  of  metals  :  but  when  oxidotcd  imparts  the  readiest  to 
the  animal  fibre  its  superabundant  oxygen. 

4.  The  blood  was  at  the  same  lime  superoxidated  bv  the 
inhalation  of  vital  air,  which  oxygen  imbibed  by  the  tlood 
it  would  impart  to  the  limb,  as  it  passed  along  in  the  route  of 
the  circulation  :  or  at  any  rate  there  would  be  determined 
more  arterial  blood  to  the  diseased  part,  by  the  increased 
s.timulus  to  the  heart. 

5.  Why,  I  ask,  are  bad  legs  so  frequent,  and  not  bad  arms, 
unless  from  the  greater  distance  of  the  lower  extremities 
from  the  seat  of  circulation,  the  fountain  of  arterial  blood? 

(5.  But  laving  all  reasoning  aside,  under  this  process,  the 
system  being  likewise  invigorated  by  bark,  as  the  actions  of 
life  were  increased,  the  patient  lost  his  lameness,  and  the 
limb  took  on  a  far  more  healthy  appearance. 

7.  Ifis  appetite  was  greatly  increased. 

8.  Me  became  more  lively. 

9.  The  blackness  graduallv  diminished;  and, 

10.  After  six  weeks  the  left  leg  had  all  the  freedom  of 
the  other,  and  looked  healthy. 

] ) .  Jan.  1 7,  1 805.  The  lad  is  before  me,  who  is  sound  of 
}imb^  in  health,  and  spirits. 

I  have  the  honour  to  be,  sir, 

Your  obliged  faithful  servant, 

lioBEiiT  John  Thornton, 


LX.  Oil 
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LX.     On  Fuynigafion.     By  Dr.  Thornton. 

JL  HE  calamities  occurring  in  life,  even  the  most  prospe- 
rous, are  always  great,  and  mankind,  as  if  callous  to  these, 
add  those  of  war  to  the  afflictions  that  are  unavoidable.  In- 
stead  of  trading  with  each  other,  we  see  civiliztd,  I  cannot 
call  such  christian*  nations,  weltering  themselves  in  human 
blood,  and  this  man,  contrary  to  the  command  of  his 
Creator,  lifting  up  his  arm  to  slay.  "  a  brother,"  against 
whom,  in  fact,  he  has  no  ill  will, — thus  to  make  moVirn  a 
wretched  widow  and  disconsolate  family.  To  famine, 
usually  comes  in  league  with  war  dire  pestilence,  and  we 
In  this  nation  have  every  reason  to  dread  the  arrival  of  this 
impendmg  calamity,  which  has  already  desolated  America, 
is  now  ravaging  Spain,  has  carried  off  half  our  tjarrison  at 
Gibraltar,  and  is  very  likely,  from  our  unavoidable  inter- 
course vsith  Spanish  prisoners,  to  enter  this  country.  For 
the  healthy  to  avoid  infection,  and  yet  mamtain  intercourse 
with  the  sick  m^  putrid  J  ever,  has  been  long  practised  bv 
me,  as  physician  to  a  large  public  charity,  by  J^arasation, 
and  is  taught  in  the  following  part  of  my  Philosophy  of 
Medicme,  vol.  iv.  p.  385.  fourth  tuition,  published  in  1 799. 

^^  The  commission  at  Moscow,  of  w  hich  Prince  Orlow 
was  at  the  head,  having,  in  the  year  1770,  invented  a  J'u- 
migation-poicder,  which,  from  several  lesser  expcnmcnts, 
had  proved  efficacious  in  preventing  the  infection  of  the 
plague;  in  order  more  full v' to  ascertain  its  virtue  in  that 
respect,  it  was  determined,  towards  the  end  of  the  year, 
that  t-n  malefactors  uiu'er  sentence  of  death  should,  with- 
out undergoing  any  other  precautions  than  daily  funi'crations, 
be  contnied  three  weeks  in  a  lazaretto,  be  laid  upon  the 
beds,  and  dressed  in  the  clothes,  which  bad  been  used  by 
persons  sick,  dying,  and  even  dead,  of  the  placruc  in  that 
hospital.  The  experiment  was  accordingly  tried";  and  none 
of  the  ten  malefactors  were  then  infected,  or  have  been  since 
ill.     The  FUMIGATION-POWDER  is  prepared  as  follows: 

'^  Powder  of  the  first  strength. — Take  leaves  of  juniper, 
juniper-berries  pounded,  ears  of  wheat,  guaiacum-wood 
pounded,  of  each  six  pounds  ;  common  saltpetre  pounded 
eight  pounds ;  sulphur  pounded,  six  pounds ;  Smyrna  tar,  or 
myrrh,  two  pounds :  mix  all  the  above  ingredients  top-e- 
therj  which  wall  produce  a  pood  of  the  powder  of  fumiea- 

•  Christ! an iry  teachrs  us  "  to  Iqvc  one  another." 
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tlon  of  the  first  strength.  [N.  B.  A  pood  Is  40  pound* 
Eus.'^lan,  which  arc  equal  to  35  pounds  and  a  halt  or  36 
pounds  FInglish  avoirdnpoisc.] 

'*  Paiodcr  of  the  second  strength. — Take  southern-wood 
cut  into  small  pieces,  four  pounds;  junipor-herrics  pound- 
ed, three  pounds;  common  ^dt  pel  re  pounded,  tour  pounds; 
sulphur  pounded,  two  pounds  and  a  iialf ;  Syrarna  tar,  or 
myrrh,  one  pouud  and  a  half:  mix  the  above  together; 
which  will  produce  half  a  pood  of  the  powder  of  fumiga- 
tion of  the  second  strength. 

*^  Odoriferous  powder. — Take  the  root  called  kaJmrrs,  cut 
into  small  pieces,  three  pounds ;  leaves  of  juniper,  cut  into 
small  pieces,  four  pounds ;  frankincense  pounded  grossly, 
one  pouud  ;  storax  pounded,  and  rose  flowers,  half  a 
pound  ;  yellow  amber  pounded,  one  pound  ;  common  salt- 
petre pounded,  one  pound  and  a  half;  sulphur,  a  quarter 
of  a  pound :  mix  all  the  above  together  ;  which  will  pro- 
duce nine  pounds  and  three  quarters  of  the  odoriferous 
powder. 

'^  In  all  these,  the  acid  yum es  from  the  nitre  and  sulphur 
form  the  principal  part.  The  rest  appears  only  useful  in 
holding  these  in  a  stale  of  longer  suspension." 


liXT.  Analytical  L.xperiments  and  Observations  on   Lac. 
13^/ Charles  Hatchett,  Esq.  F.R.S.* 

J.  HE  period  is  uncertain  when  the  substance  called  Lac, 
ao  curious  in  its  origin  and  so  useful  to  many  arts,  was  first 
introduced  into  Europe ;  and  although  it  probably  was 
known  to  the  antients,  yet  the  inaccuracy  of  their  descrip- 
tions precludes  this  from  being  stated  as  a  positive  fact. 

The  natives  of  India  have  long  employed  it  for  various 
purposes,  exclusive  of  those  which  cause  it  to  be  in  request 
with  Europeans ;  but  many  of  the  Indian  processes  are  un- 
doubtedly as  yet  unknown  to  us. 

One  of  these,  of  a  very  useful  nature,  was  some  time 
since  obli'jingly  communicated  to  me  by  Charles  Wilkins, 
Esq.  F.  if. S.,  and  has  been  the  cause  of  this  inquiry  into 
the  nature  and  properties  of  lac. 

Mr.  \\''iikins  informed  me,  that  the  Hindus  dissolve 
shell  lac  in  water,  by  the  mere  addition  of  a  little  boraKj 
and  the  solution,  being  then  mixed  with  ivory-black,  or 
lamp-black,  is  employed  by  them  as  an  ink,  which,  wherx 

•  From  Philosophical  Transactions  for  1804.. 
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dry,  is  not  easily  acted  upon  by  dainp  or  water.  Upon 
trial,  I  found  the  fact  to  be  exactly  as  Mr.  Wiikins  had 
stated,  and  therefore  made  other  experiments;  but  the  re- 
eidts  of  these  I  shall  at  present  omit,  as  they  will  occur 
with  more  propriety  and  perspicuity  in  the  latter  part  of 
this  paper. 

In  respect  to  the  natural  history  of  lac,  we  are  much  in- 
debted to  Mr.  Kerr*,  Mr.  Saunders f,  and  Dr.  I{oxburgh|; 
from  whose  valuable  communications  to  this  Society,  we 
learn  many  curious  particulars  concerning  the  formation  of 
this  substance,  which,  from  their  accounts,  and  from  in- 
spection, cvidentlv  appears  to  be  the  nidus  or  comb  of  the 
inject  called  coccus  or  chermes  lacca,  deposited  on  branches 
of  certain  species  of  mimosa  and  other  plants. 

Lac  is  distinguished  into  four  kinds;  of  which,  how* 
ever,  only  three  are  comniordv  known  in  commercej  viz. 
stick  lac,  seed  lac,  and  shell  lac ;  the  difference  of  these, 
with  that  of  the  fourth,  called  lump  lac,  is  as  follows. 

1 .  Stick  lac,  is  the  substance  or  comb  in  its  natural 
state,  incrusting  small  branches  or  twigs. 

2.  Seed  lac,  is  said  to  be  only  the  above,  which  has 
been  separated  from  the  twigs,  and  reduced  into  small  frag- 
nients ;  but  I  suspect  it  to  have  liudergone  some  other  pro- 
cess, as  I  have  found  the  best  specimens  to  be  very  con- 
siderably depriv&d  of  the  colouring  matter  §. 

3.  Lump  lac,  is  formed  from  seed  lac,  liquefied  by  fire, 
and  formed  into  cakes.     And, 

4.  Shell  lac,  according  to  Mr.  Kerr  and  Mr.  Saunders, 
is  prepared  from  the  cells,  liquefied,  strained,  and  formed 
into  thin  transparent  laminae,  in  the  followmg  manner. 

'*  Separate  the  shells  from  the  branches;  break  them 
into  small  pieces  ;  throw  them  into  a  tub  of  water,  for 
one  day;  wash  ofl'  the  red  water;  dry  the  cells,  and 
with  them  fill  a  cylindrical  tube  of  cotton  cloth,  two  feet 
long,  and  one  or  two  inches  in  diameter ;  tie  both  ends, 
and   turn  the   bag  above  a  charcoal  fire ;  as  the  lac  lique- 

'  Natural  historv  of  the  in'ject  which  produces  the  Gum  Lacca.  Ky 
Mr.  James  Kerr,  of  Patna.     Phil.  Trans,  for  i/bi,  p.  374. 

-j-  Some  account  of  the  vegutable  and  minefnl  productions  of  Bouraa 
and  Thibet.  By  Mr.  Robert  Saunders.  Phil.  Trans,  for  1789,  p.  107. 
.  j  Chermes  Lacca.  By  V\'illiam  Roxburgh,  M.  D.  Phil.  Trans,  for 
1791,  p.  aaS. 

§  Mr.  Wiikins  informs  me  that  the  crude  Lie,  as  it  is  taken  from  the 
branches  and  twi^^s  of  tlic  (rets,  is  usually  deprived  of  its  colouring  mat- 
'ter  by  boiling,  havins^  been  previously  reduced,  by  pounding,  into  small 
■fr.igment.'.  In  Ben^^al,  the  silk-dyers  :irc  the  people  who  thus  produce 
V  ha:  we  call  the  iieed  lac,  whieh  they  do  for  the  sake  of  the  colour. 

3  '  fies. 
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fies,  t\\ist  the  bag,  and  when  a  sufficient  quantity  has 
transuded  the  pores  of  the  cloth,  lav  it  upon  a  smooth 
junk  of  the  plantain  tree,  and  with  a  strip  of  the  plantain 
ieaf  draw  it  into  a  thin  lamella;  take  it  off  while  flexible, 
lor  m  a  minute  it  will  be  hard  and  brittle*." 

The  dce;ret  of  pressure  on  the  plaintain  tree,  regulates 
(accordmg  to  Mr.  Saunders)  the  thickne?s  of  the  shell ; 
and  the  quality  of  the  bag  determines  its  fineness  and 
trans[)arcncv. 

Assam  furnishes  the  greatest  quantitv  of  the  whole  of 
the  lac  now  in  usef* 

Mr.  Kerr  (speaking  of  stick  lac)  observes,  that  the  best 
lac  is  of  a  deep  red  colour;  for,  if  it  is  pale  and  pierced  at 
the  top,  the  value  is  diminished,  because  the  insects  have 
left  their  cells,  and  consequently  these  can  be  of  no  use  as 
a  dye  or  colour,  but  probably  may  be  better  for  varnishes. 

The  seed  lac  which  1  have  examined,  contained  but  httle 
of  the  colouring  matter,  and  appeared  (as  1  have  already 
observed)  to  have  undergone  some  process  of  purification  j 
but,  of  all  the  varieties,  shell  lac  contoins  the  least  of  the 
tinging  substance,  as  may  well  be  expected,  when  the 
mode  of  preparing  it  is  cf)nsidered. 

It  is  remarkable,  that  although  lac  has  been  known  and 
imported  into  Europe,  during  so  long  a  time  that  the  date 
cannot  now  be  ascertained,  yet  it  has  but  little  attr;:cted  the 
attention  of  chemists. 

The  first  chemist  of  eminence  who  mentions  it,  and  the 
only  one  who  has  sub'iccted  it  to  anv  thing  like  a  resjular 
exanunation,  is  the  younger  GeoiTroy,  whose  paper  is  pub- 
lished n\  the  Mem.  de  L'Acad.  de  Paris  for  the  year  1714|. 
In  this  paper,  Mr.  (JeoflVoy  seems  to  have  been  chiefly  in- 
duced to  examine  it  on  aceovmt  of  its  tinging  substance; 
but  he  nevertheless  has  not  neglected  the  substance  w'hich 
cons'.iiutcs  (lie  cells.  This  he  considers  to  be  a  sort  of 
wax,  very  disiiaci  from  i:ie  nature  of  gum  or  resin.  But 
it  is  to  be  observed,  t:  at  he  formed  iliis  opinion,  not  so 
inueii  iij  ;m  the  resuiis  ol  cticnncal  experiments,  as  vipoii 
the  cellular  construction  observed  in  the  stick  lac,  which, 
as  he  justly  remarks,  demonstrates  it  to  be  formed  by  in- 
sects, after  the  manner  that  the  honeycomb  is  formed  by- 
bees;  and  that  it  is  not  therefore,  as  some  have  supposed,  a 

*  Phil,  Trans.  i-Si,  p.  irS.  f   Ph!I.  Tti.n'^.   1789,  p.  109. 

^  0'.5scrvanons  sur  1h  Gominc  Lacqne,  ct  s.ur  Ics  aurrcs  Maticreb  ani- 
mnles  qui  fonrnissent  la  Tsinture  dc  Pourpre.  Par  Ivl.  GcolFioy  le  jcune. 
Mim.  lie  r Acad.  1714,  p.  lii. 
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gum  or  resin^  which  has  exuded  from  vegetables  s.mply 
punctured  by  insects*. 

GeofFroy  and  Lemery  obtained  from  lac,  by  distillation, 
some  acid  liquor,  and  a  butyraceous  substance.  Moreover, 
Geoffroy  observ^es,  that  when  stick  lac  was  thus  treated, 
some  ammonia  was  also  obtained,  but  not  v/hen  seed  lac 
was  employed. 

He  also  mentions  another  sort  of  lac,  brought  fron\ 
Madagascar,  and  called  by  the  natives  Lit-in-hltaic.  This 
substance,  he  says,  is  scarcely  to  be  distinguished  from 
bees-wax,  which  it  much  resembles  in  colour  and  odour ; 
and  that  it  is  produced  by  a  grayish  insect,  much  larger 
than  the  chermes  lacca.  It  is  evident  however,  from 
Geoffroy 's  description,  that  this  substance  i?  very  different 
from  the  common  lac;  and  there  can  be  little  doubt,  but 
that  it  is  the  same  as  that  which  was  a  few  years  ago  exa- 
mined by  Dr.  Pearson  under  the  name  of  white  lac,  a 
substance  resembling  the  Pe-la  of  the  Chinese f. 

Geoffroy  (as  I  have  stated)  considered  lac  as  a  sort  of 
wax  ;  and  since  his  time  it  has  scarcely,  if  at  all,  been 
subjected  to  chemical  examination ;  it  is  not  therefore 
surprising,  that  the  opinions  of  chemists  concerning;  it 
have  been  various.  Chaptal  adopts  the  opinion  of  Geoffroy, 
and  calls  it  a  kind  of  wax]:;  but  Gren§  and  Fourcroy  | 
regard  it  as  a  true  resin. 

§   L 

Effects  of  different  mens.trua  ov  tJie  varielies  of  lac. 

1 .  When  water  is  poured  on  stick  lac,  which  has  been 
separated  from  the  vegetable  branches,  and  .reduced  to  a 
coarse  pow'der,  it  immediately  begins  to  be  tinged  with, 
red  3  and,  with  the  assistance  of  heat,  a  deep  coloured 
crimson  solution  is  formed. 

Repeated  operations  af  this  kind  reduce  stick  lac  to  a 
yellowish-brown  substance ;  and  the  water  no  longer  re- 
ceives any  colour. 

The  portion  thus  separated  from  stick  lac  has,  upon  an 
average,  amounted  in  my  experiments  to  about  \Q  per  cent. 

*  Mr.  Kerr  observes,  that  as  a  red  substance  is  obtained  by  incisioa 
from  the  pla?o  tree,  very  analogous  to  lac,  it  is  probable,  that  the  insects 
have  little  trouble  in  anirnalizing  the  sap  of  tliese  trees,  in  the  formatiou 
of  tlieir  celk.     Phil.  Trans.  1781,  p.  377. 

t  Plul.  Trans.  1794,  p.   383. 

X  Chaptal's  Elements;  Engli<^h  edition,  vtA-  iii.  p.  187. 

§  Principles  of  modern  Chemistry,  vol.  i.  p.  jbi. 

It  Sysstme  cks  Connoissances  cbimimes,  tome  v>  p^  624. 

Vol.  £0.  No.  80.  Jan,  1805.  '     Z  but 
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but  this  is  not  to  be  reg.trded  as  the  total  quantity,  for  a 
part  is  obstinately  retained  by  the  resin  and  other  ingre- 
dients, so  that  it  cannot  be  completely  separated ;  and 
moreover,  very  considerable  variations  must  be  expected  in 
difl'erent  samples. 

Fine  seed  lac  did  no^afibrd  more  than  2f  or  3  per  cent. 
of  the  colouring  substance ;  and  shell  lac,  when  treated  in 
the  same  manner,  (?".  e.  merely  with  water)  did  'not  yield 
iDore  than  -f  per  Cc'/it. 

2.  Alcoliul  dissolves  a  considerable  portion  of  each  of 
the  difl'erent  kinds  of  lac  ;  and,  when  heat  is  not  employed, 
the  dissolved  part  is  resin,  combined  with  some  of  the  co- 
louring n'latter ;  but,  if  the  lac  is  digested  with  heated  alco- 
hol, tlien  the  solution  is  more  or  less  turbid,  in  consequence 
of  some  of  the  other  ingredients  becoming  mixed  and  sus- 
.  pended;  so  that  it  is  afterv.ards  extremely  difiuult  to  obtain 
it  in  a  state  of  purity  and  transparency,  either  by  repose  or 
by  filtration. 

The  resin  may  be  obtained  by  immediately  subjecting  the 
solution  to  evaporation  or  distillation,  or  by  previously 
pouring  it  into  waitr  with  which  a  small  quantity  of  muri- 
atic or  acetic  acid  has  been  mixed  ;  for  il^us,  when  the  whole 
is  heated,  a  curdy  precipitate  of  resin  is  formed,  and  may  be 
separated  bv  a  iilter,  after  which,  the  liquor  may  be  evapo- 
rated, in  order  to  obtain  anv  resin  or  other  substance,  w  hich 
may  remain  in  solution  after  the  first  operation. 

The  solution  formed  by  digesting  slick  lac  in  alcohol, 
without  hcati  is  of  a  da^rk  brownib'h-rcd  colour,  and  the 
insoluble  part  subsides,  in  the  state  of  a  dark  colou-red 
magma:  this  retains  the  greater  part  of  the  colouring  mat- 
ter, which,  as  I  have  already  observed,  is  mosv.  easily  solu- 
ble in  water. 

The  proportion  of  resin  thus  dissolved,  when  stick  lac  is 
treated  with  alcohol,  has,  in  my  expccimcnts,  amounted  to 
(i7  or  6S  per  cent^  but  this  nmst  depend  on  the  quality  of 
the  samples. 

The  seed  lac  which  I  cxajiiincd  was  very  pure,  and  yield- 
ed to  alcohol  about  SS  per  cent,  of  resin:  it  contained  but 
little  of  the  colouring  matter;  and  the  other  substances 
subsided,  ;uiu  formed  a  cluud  at  the  bottom  of  the  glass 
vessel. 

Shell  lac  in  small  fragments,  by  simple  digestion  with 
ak-ohol,  afforded  in  the  first  instance  nearly  SI  per  cent.  Part 
of  the  resin,  however,  still  remained  mixed  \\  ilh  the  resi- 
duum, and  could  not  be  separated  but  by  subsequent  opera- 
tions :  this  part  amounted  to  about  10;  so  that  the  total 

quantity 
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t]uantlty  of  resin,  in  the  shell  lac  which  I  employed,  may 
be  estimated  at  oi  per  cent. 

When  the  shell  lac  was  only  reduced  into  small  frag- 
ments, these  (after  the  separation  of  the  first  portion  of 
resin)  retained  their  figure,  but  were  become  more  bulky, 
very  elastic,  and  nearly  white.  I  at  first  therefore  suspected, 
that  some  caoutchouc  was  present  in  lac  ;  but  finding  that 
boiling  water  destroyed  this  elasticity,  I  was  induced  to 
make  subsequent  experiments,  by  which  I  discovered,  that 
the  elasticity  of  this  residuum  was  principally  owing  to  a 
substance  which  appeared  to  possess  the  properties  of  vege- 
table gluten.  This,,  however,  I  shall  more  fully  notice  \\\ 
another  part  of  the  paper. 

The  resin  obtained  from  the  varieties  of  lac  is  brownish 
yellow,  and  is  not  so  brittle  as  the  generality  of  other 
resinous  substances. 

3.  Sulphuric  ether  does  not  seem  to  act  so  powerfullv 
upon  the  varieties  of  lac  as  alcohol ;  for,  as  a  great  part  of 
the  resin  is  protected  by  the  colouring  matter,  and  by  the 
other  ingredients  which  are  insoluble  in  ether,  it  naturally 
follows,  that  less  of  it  can  be  separated  by  this  liquid  than 
by  alcohol. 

The  different  kinds  of  lac  which  have  been  digested  iti 
ether  are  considerably  softened,  although  in  other  respects 
very  little  alteration  is  produced.  Ether,  therefore,  is  not 
the  best  menstruum  for  lac  ;  but,  under  certain  circum- 
stances, it  may  be  occasionally  employed  with  advantage, 
for  the  purpose  of  analvsis. 

4.  Concentrated  sulphuric  acid  acts  in  the  first  instance 
on  the  colouring  matter  of  lac  ;  but,  after  a  short  digestion 
in  a  sand-bath,  the  whole  is  converted  into  a  reddish-brov/n 
thick  liquor,  which  soon  becomes  black ;  and  the  chief 
part  of  the  lac  is  separated,  in  an  insoluble  state,  re- 
sembling coal. 

During  the  solution  of  lac  in  sulphuric  acid,  a  conside- 
rable quantity  of  sulphureous  acid  gas  is  evolved. 

5.  When  lac  is  digested  with  nitric  acid,  nitrous  gas  is 
at  first  produced;  the  lac  swells  much,  and  is  converted  in- 
to a  deep  yellow  opa(|ue  brittle  substance,  v^'hich,  by  a  suf- 
ficiency of  nitric  acid,  and  continuation  of  the  digestion 
during  about  48  hours,  is  dissolved. 

The  solution  however  is  turbid,  and,  when  poured  into 
a  large  quantity  of  distilled  water,  deposits  some  yel- 
lowish flocculi,  wliich  being  collected,  are  found  to  be  a 
sort  of  w  ax. 

Z  2  The 
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The  filtrated  liquor  is  of  a  bright  golden  \h-Uo\v  ;  anJ, 
when  saturated  bv  ammonia,  changes  to  orange  colour, 
but  does  not  yield  any  precipitate,  nor  any  traces  of  oxalic 
or  n)alic  acid. 

Thi.-^  yellow  nitric  solution  is  converted,  by  evaporation, 
into  a  deep  yellow  substance,  which  burns  like  resin,  but 
is  soluble  in  boilins;  M'ater. 

'I  he  alkalis  and  fimc,  being  added  to  this  aqueous  solu- 
tion, do  not  produce  anv  precipitate,  but  the  vellow  colour 
is  very  considerably  deepened  ;  and,  by  evaporation,  an 
orange-coloured  substance  is  ol>taincd,  which  is  still  easily 
soluble  in  water,  and  consi^t3  of  the  deep  vellow  substance 
abovementioned,  combined  with  the  alkali  or  lime. 

6.  Muriatic  acid  dissolves  the  colouring  matter  and 
gluten  of  lac;  but  its  action  on  these  is  feeble,  unless  the 
resin  has  been  previously  separated. 

7.  Acetous  acid,  in  its  effects,  much  resembles  muriatic 
acid. 

8.  Stick  lac,  seed  lac,  and  shell  lac,  are  partially  dis- 
solved by  acetic  acid  ;  and,  if  this  be  heated,  a  considerable 
portion  is  taken  up. 

The  dissolved  part  consists  of  the  colouring  extract,  of 
resin,  and  of  gluten;  the  wax  being  the  onlv  ingredient 
which  is  insoluble  in  this  menstruum  ;  but  a  portion  of  the 
former  substances,  being  enveloped  by  the  wax,  is  pro- 
tected from  the  action  of  the  acetic  acid. 

The  acetic  solution  of  lac  becomes  turbid  when  cold, 
and  deposits  part  of  the  resin  ;  a  portion  however  remains 
in  solution,  and  may  be  precipitated  by  water ;  after  which, 
the  liquor  retains  some  gluten  and  colouring  extract,  which 
may  be  precipitated  by  saturating  the  acid  v.ith  an  alkali, 
and  by  subsequent  boiling. 

For  the  reasons  above  stated,  It  would  be  difficult  to 
effect  a  complete  solution  of  lac  by  means  of  acetic  acid  ; 
but  this  may  nevertheless  be  ad\antagcously  employed  in 
analytical  operations,  wlien  alternately  usedAvith  alcohol. 

9.  A  saturated  solution  of  boracic  acid  in  water,  dis- 
solves the  colouring  extract;  but,  as  the  effect  does  not 
surpass  that  of  water  alone,  we  may  conclude  that  lac  is 
little,  if  at  all,  acted  upim  by  boracic  acid. 

10.  It  has  been  already  stated,  that  sub-borate  of  soda 
or  borax  has  a  powc  rfid  effect  on  lac,  so  as  to  render  it  so- 
}uble  in  water ;  and,  as  the  preceding  experiments  prove 
that  boracic  acid  alone  scarcely  acts  upon  lac,  there  is  every 
reason  to  believe,  that  the  excess  of  soda  present  in  borax 
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is  the  active  substance  ;^  and  this  conclusion  will  be  con- 
firmed, by  the  results  of  subsequent  experiments  made 
with  the  alkalis. 

In  order  to  render  lac  (especially  shell  lac)  soluble  In 
water,  about  j  of  borax  is  necessary;  and  this  may  be  pre- 
viously dissolved  in  the  water,  or  may  be  mixed  and  added 
together  with  the  lac. 

The  best  proportion  of  water  to  that  of  lac  is  1 8  or  20 
to  1.  So  that  20  grs.  of  borax,  and  four  ounces  of  water, 
are,  upon  an  average,  requisite  to  dissolve  100  grains  of 
shell  lac;  but  more  water  may  be  occasionally  added,  to 
supply  the  loss  caused  by  evaporation  during  the  digestion, 
which  should  be  made  nearly  in  a  boiling  heat. 

This  solulion  of  shell  lac  is  turbid,  and  of  a  reddish- 
brown  colour :  when  considerably  diluted  with  water  and 
agitated,  a  weak  lather  is  formed ;  it  is  decomposed  by 
acids,  and  the  lac  is  precipitated  in  yellow  flocculi,  which 
do  not  apparently  differ  from  the  lac  originally  employed. 

The  general  properties  of  the  solution  show,  that  it  is  a 
saponaceous  compound,  which,  being  used  as  a  varnish  or 
vehicle  for  colours,  becomes  (when  dry)  difficultly  soluble 
in  water,  although  this  was  the  liquid  employed  to  form  the 
solution. 

A  white  thick  scum  or  cream  collects  on  the  surface  of 
this  liquid,  after  it  has  been  suffered  to  remain  tranquil  for 
some  time,  and  is  found  to  be  produced  by  a  sort  of  wax, 
which  I  shall  more  particularly  notice  when  the  analyses  of 
the  varieties  of  lac  are  described ;  but,  in  the  present  case, 
this  wax  appeared  in  some  degree  to  be  converted  into  an 
almost  insoluble  soap  by  the  alkali  of  the  borax,  and  may- 
be regarded  as  the  principal  cause  of  the  turbidness  of  the 
solution. 

11.  The  lixivia  of  pure  soda  and  of  carbonate  of  soda 
completely  dissolve  the  different  kinds  of  lac  ;  and  these 
solutions  exactly  resemble  those  formed  by  means  of  borax, 
excepting  that  they  are  deeper  coloured. 

Rather  less  than  ^  o^  carbonate  of  soda  is  required  to 
dissolve  shell  lac ;  and  this  solution,  when  dried,  is  sooner 
affected  by  damp  or  water  than  the  solution  prepared  by 
borax. 

1 2.  Lixivium  of  pure  or  caustic  potash  speedily  dissolves 
the  varieties  of  lac,  and  forms  saponaceous  solutions, 
similar  to  that  in  which  borax  was  employed,  exclusive 
of  the  colour,  which  is  deeper,  and  more  approaching  to 
purple. 

Z  3  Lixivimn 
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Lixivium  of  carbonate  of  potash  extracts  a  great  part  of 
the  colouring  matter,  but  does  not  form  so  complete  a  so- 
Jution  of  the  entire  substance  of  lac,  as  when  pure  potash 
is  employ cd. 

The  above  alkaline  solutions,  by  repose,  afiord  the  waxen 
^oap»which  has  been  mentioned  ;  and  acids,  being  added  to 
these  solutions,  and  to  that  formed  by  borax,  precipitate 
the  lac  in  a  flocculent  state,  and  of  a  vellow  or  butf  colour, 
which  precipitate,  when  melted,  becomes  similar  to  the  iac 
originally  employed.  If  however  an  alkaline  solution  of 
shell  lac  (prepared,  for  instance,  with  soda)  be  gradually 
dropped  into  a  sufficient  quantity  of  muriatic  acid  diluted 
with  an  equal  portion  of  water,  and  nearlv  heated  to  the 
boiling  point,  and  if  after  boiling  the  whole  ut  about  one 
hour  the  coagulum  be  separated,  and  the  clear  liquor  be 
carefully  saturated  v;ith  soda,  and  again  made  to  boil,  a 
small  quantity  of  a  flocculc-nt  precipitate  is  obtained,  which 
was  found  to  be  analogous  to  precipitated  vegetable  gluten, 
combined  with  some  of  the  colouring  extract. 

13.  Pure  anmionia  and  carbonate  of  ammonia  readilv 
act  upon  the  colouring  matter  of  lac,  but  do  not  completely 
dissolve  the  entire  substance. 

[  To  be  couiinucd  ] 
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Down  (jf' domestic  Foivls.     By  M.  Parmentier. 

[Continued  from  page  217.] 

Swans'  Down  or  Featheis. 

Among  the  wild  swans,  there  are  some  the  plumage  of 
\\  hich  is  entirely  white,  like  that  of  domestic  swains  :  others, 
and  this  is  the  case  with  the  greater  nymber,  are  rather  grav 
than  white;  and  this  gray  is  of  a  darker  colour  on  the  head 
^nd  back,  so  that  it  appears  almost  brown. 

Dom,cstic  swans  arc  stripped  of  their  feathers  twice  a  year, 
ji>  the  same  manner  as  geese.  They  furnish  a  down  much 
souolit  after  on  account  of  its  softness,  and  which  is  cm- 
ployed  for  stuffing  pillows  and  beds.  It  is  well  known  also 
tliat  the  saine  substance,  exceedingly  fine,  and  sofur  than 
silk,  is  used  for  powdering-puffs :  it  is  formed  also  into 
beauiiful  muffs  and  fur  articles,  which  are  both  hght  and 
varm.  The  feathers  of  the  wings  are  preferable  to  those  of 
the  goose  for  writino:,  and  for  the  tubes  of  painting-brushes. 
^  ^  Dncki' 
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Di/cki'  Down  or  K-athers. 
Though  the  down  of  common  fowb  and  pigeons  is  not 
jieo'lected  in  some  districts,  the  palmipedes  lurnish  tlie  prin- 
cipal part  of  that  consumed  in  Europe. 

Ducks'  feathers  arc  sufiicienlly  elastic,  and  sold  at  a  cer- 
tain price  in  the  ci-devant  Normandy,  w  here  great  numbers 
of  these  birds  are  reared.  They  are  used  for  pillows  and 
mattresses. 

Goose  Douri  or  Feathers. 

7he  common  goose,  and  particularly  the  large  species, 
which,  since  time  inniiemorial,  have  been  subjected  to  a 
state  of  domesticity,  supplies  the  greater  part  of  the  feathers 
and  down  employed  in  Europe.  It  was  long  believed  that 
the  health  of  these  birds  was  injured  by  depriving  them  of 
their  feathers  ;  but, if  the  operation  be  perfoniicd  before 
moulting,  this  periodical  disease  is  not  followed  by  any 
inconvenience  Vvhen  properly  performed,  and  in  such  a  man- 
ner as  to  take  from  each  wing  only  the  dov/n  and  four  vr 
tive  feathers. 

When  the  voung  birds  have  attained  the  age  of  two 
months,  they  are  conducted  different  timei;  to  a  piece  of 
clear  water;  they  are  then  placed  on  clean  straw,  in  arrd!;r 
that  they  may  become  dry  ;  they  are  speedily  stripped  of 
their  feathers  for  tlie  first  time,  and  tlien  a  second  tnne  at 
the  commencement  of  autumn;  but  with  moderation,  on 
account  of  the  approaching  cold,  by  which  they  might  be 
injured. 

Another  precaution,  which  ought  alwavs  to  be  known, 
is,  that  when  geese -are  stripped  of  their  feathers  they  must 
be  prevented  from  e^oiug  to  the  water,  and  made  only  to 
drink,  durinof  two  davs,  till  their  skin  becomes  firm.  TheV 
are  then  plucked  a  third  time,  when  they  are  killed,  after 
they  have  been  fed.  This  bird,  therefore,  which  has  lived 
about  nine  months,  can  furnish,  in  the  course  of  its  life, 
three  crops  of  feathers. 

The  advantage  to  be  derived  from  g^oose  feathers  is  no 
where  to  be  netiiected  :  they  form  an  important  article  of 
commerce  in  Lincolnshire,  vdiere  they  are  sold,  in  down 
or  in  writing-quills,  to  a  considerable  amount  every  year. 

To  neglect  the  advantage  of  obtainino;  once,  tv.ice,  or 
thrice,  in  the  course  of  a  year,  a  crop  of  writing  quills,  and 
of  down  for  tilling  beds  and  pillows,  would  be  to  renounce 
voluntarily  a  considerable  and  certain  profit  which  might 
be  derived  from  a  numerous  breed  of  erccse.  It  is  estimated 
that  this  product  varies  with  age,  and  that  a  mother-goose 

Z  1-  gives 
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gives  in  general  a  pound  of  fenthers;  a  young  one  furnishes 
always  half  a  pound. 

Geese  destined  for  peopling  farm-yards,  and  which  are 
Avhat  is  called  old  geese,  may,  indeed,  be  plueked  thrice  a 
year,  without  ineonvcnicnee,  at  an  interval  of  seven  weeks; 
but  yov.iig  ones  before  they  are  subjected  to  this  operation 
must  have  attained  to  the  age  of  thirteen  or  fourteen  weeks, 
and  especially  those  soon  destined  for  the  table,  because 
ihey  would  become  meagre,  and  lose  their  quality. 

The  nature  of  the  food  contributes  very  much  to  the 
value  of  down,  and  to  the  strength  of  feathers :  the  par- 
ticular care  taken  of  geese  has  no  less  influence.  It  ha» 
been  ren;arked,  that  in  places  where  these  birds  find  a  great 
deal  of  water  they  arc  not  so  much  subject  to  vermin,  and 
furnish  feathers  of  a  better  quality. 

There  is  a  sort  of  maturity  in  regard  to  douTi,  which  may 
be*ieasi:y  discovered,  as  it  thtn  falls  of  itself :  if  removed 
too  soon  it  will  not  keep,  and  is  liable  to  be  attacked  by 
worms.  Lean  gee:;e  furnish  more  than  those  which  are 
fat :  it  is  al-so  more  esteemed.  Farmers  ought  never  to 
sufier  feathers  to  be  pulled  from  geese  some  time  after  they 
are  dead,  for  the  purpose  of  being  sold  ;  they  generally  smell 
badly,  and  become  matted  :  none  but  those  plucked  from 
living  gecrc,  or  geese  which  have  been  just  killed,  ought  to 
be  introduced  into  commerce.  In  the  latter  case,  the  geese 
must  be  plucked  soon,  and  in  such  a  manner  that  the  ope- 
ration may  be  terminated  before  they  are  entirely  cold  :  the 
leathers  are  then  much  better. 

Dcsiccniion  (if  Feathers. 

Whatever  be  the  kind  of  birds  from  which  feathers  are 
obiaiai'U  in  the  greatest  abundance,  those  principally  used 
f.Might  to  he  plucked  from' a  living  animal;  and  they  may 
be  easily  known,  as  the  barrels,  when  pressed  between  the 
lingers,  emit  a  bloody  liquid.  Those  plucked  after  death 
are  drv,  light,  and  liable  to  be  attacked  by  insects ;  but 
feathers  and  down  of  the  best  quality,  collected  before 
moulting,  and  in  the  proper  season,  require,  as  already  ob- 
served, precautions,  in  order  that  they  may  be  preserved  in 
a  trood  state.  7'hev  are  always  accom[ianied  by  a  fat  lym- 
"  phatic  matter,  which  becoming  altered  would  conununicate 
to  liiem  an  odour  e.\eeedingly  disagreeable.  They  must 
therefore  be  subjected  to  previous  desiccation,  and  exposed 
in  an  oven  after  the  bread  has  been  taken  from  it.  This 
desiccation  ouiiht  even  to  be  carried  further  when  the  fea- 
thers are  those  of  aquatic  birds,  in  consequence  of  their  oily 
nature. 

When 
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When  this  previous  desiccation  has  been  effected,  tiie 
feathers  are  coziveyed  to  a  dry  airy  place,  where  they  are 
stirred  every  day.  By  these  means  the  pith  contained  in 
the  barrels  is  dried  ;  the  greasy  and  membranous  parts  of 
their  surface  are  dissipated  in  dust.  The  quill  may  then  be 
kept  for  centuries :  but  if  these  precautions  be  neglected, 
if  the  quill  is  not  reduced  to  the  state  of  pure  parenchyme, 
and  if  it  contains  half-dried  juices,  it  will  then  become  a 
prey  to  insects.  In  this  case  it  must  be  bleached  in  soap 
water,  and  then  washed  several  times ;  a  secondary  opera- 
tion, which  determines  the  elastic  quaUty  of  the  quill,  and 
occasions  a  loss. 

What  has  been  said  of  feathers  is  applicable  to  wool :  if 
badly  scoured,  the  yolk  and  fat  matters  with  which  it  is 
impregnated  attract  insects;  it  must  then  be  washed  to 
prevent  its  total  destruction,  and  be  freed  from  this  natural 
tat  matter,  which  is  liable  to  corrupt. 

The  matters  employed  in  beds  in  country  houses  must 
be  put  into  a  hurdle  supported  by  a  trestle  in  the  middle  of 
a  well  aired  apartment ;  they  must  then  be  stirred  and  beat 
from  time  to  time  with  a  switch ;  exposed  often  to  the  open 
air;  to  the  cold  during  the  line  days  of  winter,  and  to  the 
sun  in  the  beginning  of  spring,  to  remove  that  kind  of  in- 
sect of  the  class  of  the  phalenas  which  is  propagated  only 
in  the  shade,  and  in  a  state  of  repose.  Daylight  and  agita- 
tion are  means  far  preferable  to  the  aromatic  plants  pro- 
posed for  producing  the  same  effect. 

The  process  of  purification  consists  in  putting  into  three 
pints  of  boiling  water  a  pound  and  a  half  of  alum  and  as 
much  cream  ot  tartar,  which  are  diluted  in  twenty-three 
pints  more  of  cold  water.  The  wool  is  then  left  immersed  in 
this  liquor  during  some  days,  alter  which  it  is  washed  and 
dried.  After  this  operation  it  will  no  longer  be  subject  to 
be  attacked  by  ii:secis. 

The  purity  of  feathers  and  wool  employed  for  m.attresses 
and  cushions  ought  to  be  considered  as  a  first  object  of  sa- 
lubrity. Animal  emanations  may,  under  many  circum- 
stances, be  prejudicial  to  the  health  ;  but  the  danger  is  still 
greater  when  the  wool  is  impregnated  with  sweat  and  the 
excrementitious  parts  of  persons  who  have  experienced  putrid 
and  contagious  diseases.  Bcd-clothcs  and  the  wool  of  mat- 
tresses, therefore,  cannot  be  too  often  beat,  carded,  cleaned, 
and  washed.  This  is  a  caution  which  cannot  be  too  often 
tecommended. 
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LXIIT.   On  rendering  Js'^j^tavcp  to  Persons  in  Danger  of 
Drouniing.     By  II.  Lam'sox,  Esq. 

To  Mr.  Tilloch. 

SIR, 

X  AM  induced  to  offer  the  following  remarks  bj'  the  me-, 
lancholy  circumstance  that  took  place  on  the  1 3th  instant, 
in  consequence  of  the  ice  breaking  and  letting  some  of  ihe 
skaiters  into  the  water  of  the  Serpentine  river;  but  more 
especially  from  the  distressing  circumstances  that  attended 
one  gentleman,  who  was  ultimately  lost,  after  supporting 
himself  near  twenty  minutes,  in  the  sight  of  some  hundreds 
of  s]>cctators,  many  of  whom  uiade  great,  though  ineffec- 
tual, exertions  to  save  him  ;  in  which  most  probably  they 
would  have  succeeded  if  they  could  have  procured  some 
buo\-ant  body  to  assist  them. 

The  above  circumstance  called  up  the  utmost  energies  of. 
my  thought  to  tind  if  there  was  no  part  of  a  man's  dress 
that  might  be  serviceable  cither  to  assist  the  suflcrcr,  or  en- 
able a  nian  of  ordinary  courage  to  venture  to  his  relief.  In- 
deed, even  s.  swimmer  will  ncjt  hastily  go  near  a  drowning 
person,  let  him  swim  ever  so  well ;  for,  with  his  clothes  on, 
he  is  fullv  occupied  in  keeping  himself  ;ibove  water,  ai^.d 
dares  not  risk  being  seized  in  a  disadvantageous  position  by 
persons  devoid  of  all  recollection  (arising  from  their  perilous 
situation),  and  ready  to  grasp  at  every  thing  that  comes 
within  their  reach.  But  if  the  swimmer  could  take  with 
him  into  the  water  any  thing  that  would  support  from  five 
to  ten  pounds  weight,  he  would  be  able,  perhaps,  to  render 
assistance  without  danger  to  himself.  This  desirable  object 
seems  to  me  to  be  attainable  by  the  proper  use  of  a  man's 
hat  and  pocket  handkerchic  f,  -which  (being  all  the  a))pa- 
ratus  necessary)  is  to  be  used  thus  : — Spread  the  handker- 
chief on  the  ground,  and  place  a  hat,  with  the  brim  down-^ 
wards,  on  the  middle  of  the  handkerchief  5  and  then  tic  the 
handkerchief  round  the  hat  as  you  would  tie  up  a  bundle, 
keeping  the  knots  as  near  the  centre  of  the  crown  of  the 
hat  as  may  be.  Now  by  seizing  the  knots  in  one  hand, 
and  keeping  the  opening  of  the  hat  upwards,  a  person, 
without  knowing  how  to  s\^  im,  may  fearlessly  plunge  into 
the  water  with  what  may  be  necessary  to  save  the  life  of  a 
fellow-creature. 

The  above  is  the  ground-work,  and  the  most  ready  appli- 
cation of  the  idea;  but,  where  circumstances  and  time  will 
permit,  various  modes  may  be  adopted  :  as,  taking  two  hats 
and  tyiu"  the  two  ends  of  a  w  alking-stick  into  the  knots  of 
-1  tlic 
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the  handkerchiefs,  and  then  seizing  the  stick  by  the  mid- 
dle;  or,  indeed,  as  manv  hats  may  be  put  on  the  walking- 
stick  as  it  will  hold,  which  will  n')t  be  less  than  tour,  giving 
a  buovancy  equal  to  28  pounds  or  more,  without  the  risk 
of  the  hats  filling  with  water.  If,  instead  of  a  stick,  two 
hats  were  connected  together  by  a  handkerchief,  the  hats 
mav  be  used  to  swim  with  as  bovs  use  corks. 

As  this  is  the  time  of  vear  in  which  most  accidents  hap- 
pen of  the  description  which  I  am  trying  to  avert,  I  hasten 
to  give  it  to  the  pui)lic,  that  it  may  get  as  extensive  and 
quick  a  dissemination  as  possible ;  though  perhaps,  with 
more  thought,  the  plan  mav  be  capable  of  improvement. 

One  circumstance  more  I  shall  beg  leave  to  mention,  be- 
fore I  make  some  general  observations.  If  a  person  should 
fall  out  of  a  boat,  or  the  boat  upset  by  going  foul  of  a  cable, 
&c.,  or  he  should  fall  off  the  quays,  or  indeed  fall  into  anv 
water  from  which  he  could  not  extricate  him-self,  but  must 
wait  some  little  time  for  assistance,  had  he  presence  of 
mind  enough  to  whip  off  his  hat  and  hold  it  by  the  brim, 
placing  his  finders  within  side  the  crown,  and  hold  it  so, 
(top  downwards,)  he  would  be  able  by  this  method  to  keep 
his  mouth  well  above  water  till  assistance  should  reach  him. 
It  often  happens  that  danger  is  descried  long  before  we  are 
involved  in  the  peril,  and  time  enough  to  prepare  some  one 
of  the  afore-mentioned  methods  :  and  a  cf)urageous  person, 
I  am  confident,  would,  seven  instances  out  of  ten,  apply 
to  them  with  success;  and  travellers  in  fording  rivers  at 
unknown  fords,  or  where  shallows  are  deceitful,  might 
make  use  of  the  first  of  these  methods  with  advantage. 

By  experiments  I  have  made,  it  appears  that  a  common 
sized  hat,  such  as  is  now  in  fashion,  will  support  more  than 
ten  pounds  weight  without  sinking;  but  with  a  weight  of 
about  seven  pounds  it  would  not  be  liable  to  lill,  even  if 
there  were  a  little  ripple  on  the  water.  The  handkerchief, 
applied  as  above  directed,  covering  the  open  part  of  the  hat, 
prevents  its  being  readily  filled  by  the  sj^lashing  of  the  water; 
and  as  it  is  well  known  that  the  human  body  is  nearly  of 
the  same  specific  gravity  as  w-ater,  it  must  be  evident  that 
a  buoyancy  of  veven  pounds  will,  if  properly  managed,  keep 
the  head  sufficiently  above  the  surface  till  more  etfectual 
assistance  is  procured. 
Ch-^ncerv-lane,  I  am,  sir,  vour  obedient  sen-ant, 

January  25.  IIenRY  LaWSON. 

P.  S.  Would  it  not  be  useful,  if,  at  the  different  receiv- 
ing-hou.^es  of  the  Humane  Society,  a  number  of  large  foot- 
balls. 
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balls,  uith  a  short  line  and  small  weight,  were  kept  for 
ctiKTgencici^,  as  they  might  be  thrown  to  a  great  distance; 
•fni  it  one  should  be  ciught  bv  the  <utTerer,  it  would  be 
fully  s'.ilijcient  to  support  him  till  more  eflcctual  assistance 
cou'd  bo  obtained. 

Qierr — ilavc  the  Humane  Society  at  their  reccivinn-- 
hoLi^es  any  marine  s-pencers  ?  which  appear  to  be  better 
adapted  for  the  purpose  we  have  been  speaking  of,  than 
c<>fk  jackeis. 


I.^vU".  Letter  f mm  Mr.  Wilt.iam  Reid,  Merchant,  in 
i^ffcrhead,  in  Scot  land,  rr-pecting  a  Mode  oj'curing  ma^ 
lignant  and  epidemical  Fevers. 

BSIR, 
Y  advice  of  Afr.  James  Arbuthnot,  in  consequence  of 
vour  answer  to  my  former  letter,  I  shall  detail  the  first  dis- 
co verv  I  made  of  this  new  reniedv. 

-About  tweutv-strven  years  ago,  a  fever,  called  epidemical, 
^at  brought  into  the  family  bv  or;e  of  my  brothers,  of  which 
he  died,  i  found  I  had  contracted  the  fever — so  much, 
that  the  veins  and  arteries  of  my  thighs  and  legs  moved 
v/ith  violent  motion,  as  do  the  strings  of  a  harpsichord  ; 
which  made  me  very  sick,  and  almost  caused  me  to  faint. 
In  farm-houses  in  the  country  they  have  a  custom  of  melt- 
ing tallow  with  red-hot  tongs  to  make  candles.  At  the 
time  above  meniioned  they  were  going  on  with  the  process; 
c^nd  the  house  being  small,  the  smoke  reached  my  bed.  I 
found  the  smell  of  the  burning  tallow  so  grateful  to  my 
senses,  that  it  entirely  put  a  stop  to  the  convulsed  state  of 
luv  veins,  and  took  away  the  sickness.  When  the  process 
ceased,  I  found  the  complaint  returned,  though  not  so  vio- 
lent. I  then  rose  from  my  bed,  and  repeated  the  process 
&evcr.al  times  until  I  found  no  returns  for  that  night  and 
itext  dav,  and  the  next  day  1  was  able  to  go  some  distance 
tor  vieeessHries  for  the  sick.  It  would  be  too  tedious  to  re- 
peat all  the  trials  1  made ;  suffice  it  to  say,  I  never  bad  a 
:>ettltd  iever  in  my  life,  i  find  that  something  of  this  kind 
was  used  in  early  a'j;es.  If  these  observations  should  meet 
wiih  vour  approbation,  other  particulars  shall  be  sent. 
I  am,  with  the  greatest  respect. 
Your  most  obedient  humble  servant, 
William  Keid. 


LXV.  Ao- 
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LXV.  Notices  respect i/tg  new  Books. 

oiR  John  Sinclair,  who  has  long  laboured  for  the  benefit 
of  the  community,  has  just  issued  a  prospectus  of  a  nev,- 
work,  to  be  entitled  The  Code  of  Health  and  Longevity. 
We  subjoin  a  copy  of  his  Sketch  of  the  Plan. 

The  medical  authors  who  have  hitherto  written  on  health, 
have  commonly  restricted  their  observations  to  six  general 
heads:  l.Air;  2.  Diet ;  3.  Motion  and  Rest ;  4.  Sieeinng 
and  Watching;  5.  Retention  and  Excretion;  and,  6.  The 
Passions  of  the  Mind.  To  these  they  have  given  the  sin- 
gular name  of  the  six  non-nafurals,  from  the  idea  that 
though,  if  they  were  managed  with  prudence,  tlvey  might 
be  entitled  to  the  name  of  naturals,  yet  as  they  are  much 
oftener  abused,  and  thence  are  the  source  of  v-arious  disor- 
ders, they  are  more  frequently  acting  against,  than  with 
nature,  and  therefore  may  be  properly  termed  72on-?iafu- 
rals^.  Some  authors  on  health  have  also  gone  into  the 
discussion  of  what  they  call  rwri-neccssariesf,  m  vv'hich  they 
include  clothing  and  the  professions  of  life.  But  as  such  a 
mode  of  explaining  the  doctrines  of  health  and  longevity/  is 
in  many  respects  defective  and  exceptionable,  it  is  not  pro- 
posed to  adhere  to  it  upon  the  present  occasion. 

The  most  natural  division  of  the  subject  under  considera- 
tion seems  to  be,  to  point  cut, 

1.  The  circumstances  which  necessarily  tend  to  promote 
health  and  longevity,  independent  of  individual  attention. 

2.  The  rules  which,  if  observed  by  an  individual,  have 
a  tendency  to  preserve  health  and  existence,  even  where 
these  independent  circumstances  are  wanting.     And, 

3.  The  regulations  by  which  the  general  health  and  safety 
of  a  great  community  are  protected  from  the  various  injuries 
to  which  they  are  likely  to  bee5:posed. 

Part  I. 

Circumstances  which  necessarily  te?id  to  promote  health  and 

longevity. 

It  will  hardly  be  disputed,  that  while  individu^s  ditfer 

*  Lynch's  Guide  to  Health,  p.  6i.  Mackenzie,  in  his  History  of 
Health,  latrod.  p.  ^  ^ives  a  different  accou«t  of  the  compound  word  kok- 
vrturc.!,  which,  he  says,  or'ginared  frotn  the  jargon  of  the  Peripatetic 
schools.  It  was  first  mentioned  bv  Galen,  who  divides  things  relating 
to  the  human  body  into  three  cls-^ses  :  Things  which  are  tiat-tral  to  it ; 
Things  which  are  von-natural  \  and.  Things  which  are  txnu-naiwal 
(Cla^s.  7.  lib.  de  Ocul.  Panic,  tertia,  c.  2.)  From  this  fantaitical  di- 
stinction, the  epithet  non-natural,  he  says,  first  arose. 

f  Strather's  Essay  on  Sickness  and  Health,  p  4t;- 

SO 
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so  much  from  each  other  with  regard  to  a  variety  of  im- 
portant particulars,  as  the  climate  in  which  they  reside,  the 
manner  m  which  they  arc  formed,  8cc.  that  there  must  ne- 
cessarily be  a  material  difference  with  respect  to  the  duration 
of  their  lives.  Ft  is  essential  therefore,  in  the  first  place, 
to  ascertain  what  these  particulars  are.  It  seems  to  me 
that  thev  may  be  all  comprehended  under  the  following 
general  heads  : 

1.  P'orm  and  growth  of  the  individual. 

2.  Natural  constitution. 

3.  Disposition  of  mind. 

4.  Parentage. 

5.  Climate. 
^;  Kducation. 
7.  llank  in  life. 

S.  Particular  occupation. 
o.  Connubial  connexion.     And 
10.  Sex. 
Where  a  favourable  condition  of  all,  or  the  greater  part 
of  these  circumstances  occurs,  there  health  and  longevity 
may  be  expected. 

In  some  particular  cases  also,  it  may  be  proper  to  remark 
that  nature  seems  to  make  a  fresh  effort,  and  in  some  mea- 
sure to  renev/  the  distinctions  of  youth,  and  some  of  the 
circumstances  which  attend  it. 

Part  II. 
Rules  fur  preserving  health  and  promoting  longevity. 

It  is  evident,  that  if  men  lived  uniformly  in  a  healthy 
climate,  were  po3!^esscd  of  strong  and  vigorous  frames, 
were  descended  from  healthy  parents,  were  educated  in  a 
hardv  and  active  manner,  \\ere  possessed  of  excellent  natu- 
ral dispositions,  were  placed  in  respectable  situations  in  life, 
were  engi'ged  only  in  healthy  occupations,  were  happily 
connected  in  marriage,  8cc.  Sec.  there  would  be  little  occa- 
sion for  medical  rules.  But  it  is  univer^ally  known,  that 
some  individuals  enjoy  only  a  part  of  tho:je  advantages, 
whilst  others  possess  hardly  any  of  them  complete.  Hence 
arises  the  necessitv  of  attending  to  those  rules  which  obser- 
vation and  experience  have  pointed  out  as  being  the  most 
likely  to  counteract  the  disadvantages  arising  from  so  ma- 
terial a  want  as  of  any  of  the  natural  advautatics  above  enu- 
nierattd.     These  rules  relate  to 

1.  Air. 

«.  Diet. 

3.  Digestion,  and  its  effects. 

4.  Clothing. 
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4.  Clothing. 

5.  Habitation. 

6.  P^xcrcise  of  the  mind. 

7.  Exercise  of  the  body. 

8.  Sleep. 

9.  Aniusements. 

10.  Habits. 

11.  Temper,  or  disposition.     And 
li3.  Medicine. 

To  which  will  be  added,  several  rnles  of  a  mlscsllamom 
nature,  concerning  the  means  of  alleviating  the  effects  of 
the  various  accidents  to  which  persons  are  exposed  ;  tos;e- 
ther  with  observations  on  the  necessity  of  adhering  to  dif- 
ferent ruleSj  according  to  climate^  peculiar  occupations^  i^cc. 

Part  HI. 
Regulations  for  the  hcaltli  of  the  commumty . 

It  is  in  vain,  however,  that  either  nature  has  formed  an 
individual  for  long  life,  or  that  he  observes  all  those  rules 
which  are  necessary  for  the  preservation  of  health,  unless 
attention  be  paid  by  th.e  government  of  a  country,  to  the 
happiness  and  safety  of  its  subjects.  This  is  a  point  which 
has  seldom  been  attended  to  in  the  manner  in  which  its  im- 
portance deserve?.  While  the  attention  of  kavoivers  is 
Tuiceasingly  directed  to  a  variety  of  less  important  objects, 
those  regulations  on  which  the  safety  of  the  people  at  large 
depends  are  unfortunately  neglected.  Yet  v.hat  can  be 
more  pernicious  than  to  suffer  the  climate  of  a  country,  for 
instance,  to  continue  noxious  to  the  health  of  its  inhabi- 
tants, merely  for  want  of  drainage,  cultivation,  and  im- 
provement, when  thousands.of  instances  might  be  adduced 
of  the  advantages  which  have  resulted  from  the  adoption  of 
an  opposite  system  r  What  can  hi:  more  impolitic  than  to 
permit  unv.holesome  provisions  and  other  articles  to  be 
sold,  without  punishing  those  who  thus  attempt  to  injure 
the  health,  perhaps  to  destroy  the  existence,  of  their  fellow- 
creatures  I  What  more  dangerous,  than  to  permit  public 
amusements  of  a  pernicious  nature  ;  to  authorize  improper 
customs ;  to  neglect  the  education  cf  youth,  when  the 
foundation  ought  to  be  laid  of  their  future  health  and 
strength  j  to  suffer  public  institutions  to  become  the  semi- 
naries of  disease  ;  to  disregard  the  safet\-  of  those  who  are 
trained  for  the  public  defence;  to  sanction  the  sale  of  noxi- 
ous or  doubtful  medicines ;  and,  above  all,  to  permit  the 
least  risk  of  contagious  disorders  bein«:  admitted  into  a 
rountrv,  bv  which  its  whole  population  may  be  affected  ? 

The^ 
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The  police  of  public  health,  therefore,  is  a  most  impor- 
tant branch  of  the  proposed  inquiry  ;  and  the  events  which 
have  recently  happened  in  Spam  and  at  Gibraltar  have  given 
it  additional  interest.  It  may  be  treated  of  under  the  fol- 
lowing general  heads ; 

1.  Police  of  climate. 

2.  Police  of  physical  education. 

3.  Police  of  diet. 

4.  Police  of  public  amusements. 

5.  Police  of  habiis  and  customs. 

6.  Police  of  public  institutions. 

7.  Police  for  the  healdi  of  sailors  and  .soldiers.  And, 

8.  Police  of  medicine,  and  the  means  of  promoting 

its  improvement. 

Conclusion. 
Such  is  the  plan  of  the  intended  work,  which  others  might 
doubtless  have  extcuted  with  more  ability,  but  none  with 
a  more  anxious  wish  that  it  may  prove  substantially  ser- 
viceable \o  the  interests  of  human  nature;  or,  at  any  rate, 
usefui  to  those  who  may  apply  their  talents  to  retider  the 
investigation  therein  carried  on  still  more  complete. 


LXVI.  Pjvccedings  of  Learned  and  Economical  Societies, 

ROYAL  ACADEMY  OF  BELLES    LETTRES,    HISTORY,    AND 
ANTIQUITIES,    AT  STOCKHOLM. 

JL  HIS  academy  has  proposed  the  following  as  prize  subjects 
for  the  year  1 605 . 

I.  History. — An  account  of  the  administration  of  the 
finances  in  Sweden  during  the  middle  ages.  The  prize  is  a 
medal  of  '26  ducats. 

II.  Inscriptions  and  emblems. — Sketches  for  an  epitaph 
on  king  Charles  Knutson ;  sketches  of  medals  on  the  in- 
teresting events  which  took  place  in  Sweden  vmdcr  the  reigns 
of  Gustavus  Adolphus  or  Charles  X.  The  prize  is  a  gold 
medcil  of  the  value  of  12  ducats. 

III.  AniiqnitieS: — A  complete  collection  of  the  Icelandic 
traditions  which  relate  to  tlic  history  of  the  north,  with  an 
account  of  their  antiquity  and  of  the  authors.  The  prize  is 
a  gold  medal  value  13  ducats. 

IV.  Philidagy. — A  philosophical  comparison  between 
the  Greek  and  Roman  tragedy  and  comedy  and  those  of 
modern  nations.  The  prize  is  a  medal  of  the  y'alue  of  2S 
ciucals. 

2  BOARD 
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Board  of  Agriculture. 

Premiums  ofi'ered  by  this  Board. 

[Concluded  fiom  p.  275.] 

Hydraulic  Machine. 

A  foreign  gentleman  offers  to  give  a  premium  of  fifty 
guineas  for  the  plan  of  a  machine,  adjudged  to  be  the  best 
by  the  Board  of  Agriculture,  for  a  supply  of  water.  It  is 
proposed  to  raise  water  continually  from  a  rivulet,  and  effect 
its  elevation  to  a  hill. 

1.  The  rivulet  is  sixteen  feet  v.ide  and  one  foot  deep,  and 
continuallv  flowing  a  rapid  course. 

2.  The  fall  of  the  rivulet  is  from  a  height  of  twelve  feet. 

3.  The  ascent  to  which  the  water  must  be  raised,  is  2 SO 
feet. 

4.  The  distance  of  the  fall  of  the  rivulet,  from  the  spot 
where  the  w  ater  is  intended  to  be  raised,  is  ]  500  feet. 

5.  The  drawings  exhibited  to  gain  the  premium  must 
be  as  accurate  as  possible,  with  the  dimensions  set  forth^ 
in  order  that  the  machinery  may  be  constructed  therefrom. 
Such  a  drawing  of  this  machine  must  further  have  annexed 
to  it  a  statement  of  its  mechanic  powers,  expense  of  con- 
struction, and  such  other  explanations  necessary  for  the 
clear  comprehension  of  the  whole. 

6.  The  drawing  that  gains  the  premium  will  be  that  which 
will  prove  that  its  model  will,  1st,  supply  the  most  water; 
2dly,  be  of  the  most  simple  construction,  and  not  subject 
to  frequent  repairs. 

To  be  produced  on  or  before  the  first  Tuesday  in  Febru- 
ary, 1S03. 

N.  B.  Th^  first  of  the  general  conditions  applies  to  this 
premium. 

N.  B.  In  all  cases  where  money  is  offered,  the  success- 
ful candidate  may  have  the  value  in  plate,  with  a  suitable 
inscription. 

General  Conditions. 

All  candidates  are  desired  to  observe  that, 

1.  The  board  reserves  to  itself  the  power  of  withholding 
any  premium,  when  the  communication  or  communica- 
tions, implement  or  implements,  &c.  is,  or  are,  not  deemed 
sufficiently  important  to  merit  the  reward. 

2.  The  MSS.  Sec.  sent  in  claim  of  premiums,  to  remain 
the  property  of  the  board. 

3.  Ail  memoirs,  8cc.  sent  in  claim  of  premiums,  to  be 
without  the  name  of  the  author,  or  any  intimation  to  whom 
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they  belong  (except  where  otherwise  directed),  but  willi  3L 
mark  or  number,  and  accompanied  bv  a  sealed  letter  (on 
which  is  to  be  written  the  same  mark  or  number),  con- 
taining the  name  and  address  oF  the  claimant,  and  the 
ecrtiticatcs  ;  which  sealed  letter  will  not  be  opened,  unless 
the  premium  be  adjudged  to  the  MS.  8cc.  bcarinii;  that 
mark  or  number.  Without  the  attention  of  the  \\riter  to 
this  circumstance,  the  board  cannot  vote  any  reward  to 
such  MS.  8cc. 

Persons  sending  memoirs,  or  implements.  Sec,  in  claim 
oF  premiums,  are  requested  to  desire  some  person  to  inquire 
the  determination  oF  the  board,  within  twelve  mouths  aflet 
the  MS.  ^c.  is  dcliverLLi. 

In  ease  oF  no  applicaci'in,  the  letter,  eontaining  the  name 
and  address  oF  the  elalmruit,  will  be  burned. 


LXVII.  Intelligence  and  Miscellaneous  Articks, 

TAVISTOCK  CANAL. 

(Such  of  our  readers  as  take  an  interest  in  important  na- 
tional works,  will  not  be  displeased  with  some  account 
which  we  have  procured  of  the  canal  lately  begun  in  the 
neighbourhood  of  Tavistock. 

Near  this  town,  and  between  the  river  Tavy,  \\hich  flows 
throuoh  it,  and  the  Taniar,  whicii  fcrnis  almost  the  whole 
line  of  separation  between  the  counties  of  Devon  and  Corn- 
wall, is  a  hill  called  Morwel  Down,  rising  to  the  height  ot 
about  700  feet  above  the  level  of  the  tide.  Being  in  the 
centre  of  a  distriet  in  which  valuable  mines  both  of  copper 
and  tin,  but  principally  of  the  former,  have  lately  been 
discovLred,  and  having  on  its  surface  the  symptoms  of 
veins,  or,  as  tlie  Cornish  miners  call  them,  lodes,  which 
will  probably  yield  those  metals,  plans  of  piercing  through 
this  mountain  have  often  been  proposed  ;  and  lately,  owing 
to  the  si)lritcd  exertions  of  gentlemen  concerned  in  the 
neighbouring  mines,  seeouded  by  the  concurrence  of  his 
Grace  the  duke  of  Bedford,  on  v.jiose  property  the  whole  is 
situated,  the  scheme  has  bicn  entered  into,  and  some  consi- 
derable progress  m  its  execution  already  mide. 

As  ihe  river  Tavy  is  not  navigable,  while  the  Tamar  at 
the  foot  of  the  ground  proposed  to  be  cut  through  is  so  for 
larue  vessels,  the  idea  of  opening  a  canal  from  ea.c\\  end  of 
the  proposed  tunnel,  to  make  a  water  communication  be- 
tween the  interior  countrv  and  the  river,  easily  sugerested 
3  '  '         Itself. 
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ksclf.  The  uriclertakiug,  therefore^  embraced  two  great 
objects  ;  first,  to  serve  the  public  bv  forming  an  easy  con- 
vevance  for  limestone,  coal,  ores,  slate,  and  other  heavy 
articles,  which  are  tlaily  passed  along  its  line  3  and,  se- 
condly, to  be  the  means  of  discovering  the  treasures  at 
present  concealed  in  the  bowels  of  this  mountain; 

An  act  of  parliament  for  the  navigation  was  passed  in  the 
suninter  of  1S03,  and  in  the  month  of  August  the  works 
were  begun.  From  a  report  of  the  committee  of  manage- 
ment lately  made  to  the  general  meeting  of  proprietors, 
which  has  been  printed,  we  find  ihat  to  complete  this  un- 
dertaking, after  rising  to  the  proper  level  from  the  river 
lamar  by  an  inclined  plane,  a  tunnel  about  a  mile  and 
three-quarters  long  must  be  driven  through  the  hill^  and 
that  the  canal  must  be  carried  over  a  valley  at  the  height  of 
more  than  40  feet ;  where  the  navigation  will  branch  off, 
the  main  part  going  to  the  town  of  Tavistock,  and  passing 
some  copper  mines,  and  the  other  part  reaching  to  the  ex- 
tensive slate  quarries  of  Mill  Ilill. 

Of  the  great  deal  of  work  to  be  done  for  the  completion 
of  this  undertaking,  the  tunnel  and  the  aqueduct  are  the 
parts  attended  with  the  most  difficulty;  The  former,  which 
must  be  cut  through  solid  rock,  can  go  on  only  by  slow 
degrees ;  and  the  latter  will  be  forwarded  nearly  in  the  same 
proportion,  as  a  great  part  of  it  will  consist  of  embank- 
ment raised  with  the  rubble  brought  from  the  tunnel  5  the 
excavation  of  the  one  thus  serving  towards  the  formation 
of  ihe  other.  ^ 

The  engineer,  Mr.  Johti  Taylor,  has  been  able  already 
to  complete  nearly  300  yards  of  the  tunnel  5  and  by  an  open 
canal  from  its  northern  entrance,  he  conveys  in  boats  the 
stuft'to  the  valley  where  he  is  raising  the  embankment: 
here,  by  an  inclined  railroad,  and  very  simple  machinery, 
these  boats  are  made  to  ascend  out  of  the  v.ater  over  the. 
spot  where  their  load  is  to  be  thrown^  and,  being  fix^^d  in  a 
balanced  cradle,  the  whole  is  inverted,  and  thus  the  rubble 
is  instantly  discharged  into  its  proper  situation. 

The  tunnel  is  worked  from  each  of  its  ends,  and  likewise 
from  shafts  sunk,  and  which  are  slaking,  upon  its  course; 
water  from  the  river  Tavy  will  be  turned  through  the  open 
part  of  the  canal,  and  will  be  made  to  fall  over  very  power- 
ful v/hecls  for  draining  the  shafts,  ventilating  the  levels, 
&:c.  Sec. 

The  search  for  minerals  has  already  been  attended  with 
some  success.  The  vein  or  lode  worked  in  a  neighbouring 
mine  has  been  traced  into  the  hmits  of  the  canal,  and  jiear 
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the  end  of  ihe  tunnel  it  has  been  discovered  to  contain  rich 
copper  ore.  The  usual  means  of  following  tliis  lode  are 
eniplovcd,  and  we  may  doubiicss  expect  to  hear  that  fn^m 
this  and  the  other  parts  of  this  curious  and  interesting  un- 
dertaking, the  proprietors  will  in  time  be  amply  repaid  for 
their  spirit  and  enterprise. 

RFETEORIC  STONE. 

On  the  13th  of  December  1S03,  between  eleven  and 
twelve  in  the  forenoon,  the  inhal)itants  of  the  village  of 
St.  Nicholas,  near  the  small  village  of  Maesing,  were 
alarmed  bv  a  noise  \\  hich  resembled  the  report  of  several 
cannons.  A  peasant  went  out  I'rom  his  house  to  see  what 
was  the  matter;  and  lookina;  at  the  clouds,  which  became 
dark  and  gloomy,  he  heard  a  singular  hissing  in  the  air, 
and  observed  something  fall  on  a  barn  with  a  loud  noise. 
On  entering  the  barn  he  found  a  stone  which  had  brok^^n 
the  rafters  of  the  roof  by  its  fall,  and  taking  it  up  found 
that  it  had  the  smell  of  sulphur,  and  that  its  heat  was  more 
than  temperate:  it  weighed  three  pounds  and  a  quarter. 

There  are  several  instances  in  Bavaria  and  Austria  of  the 
fall  of  such  stones.  On  the  20th  of  November,  1/68,  one 
^fell  at  Mauerkirchen  that  weighed  3S  pounds  :  it  was  of  a 
triangular  form,  and  only  eight  inches  in  thickness  ;  it  was 
accompanied  with  the  same  phsenomcna  in  the  atmosphere, 
except  tliat  it  was  almost  as  dark  as  at  midnight,  and  the 
stone  by  its  fall  made  a  hole  in  the  earth  two  feet  and  a  half 
in  depth. 

In  the  environs  of  Eichstadt  U^iniilar  stone  fell  several 
years  ago  in  the  mijnth  of  .January  during  a  severe  cold,  the 
o;round  being  then  covered  w  ith  snow. 

The  (irst-mentioncd  stone  had  a  thin  blackish  crust, 
which  seemed  to  be  bituminous  on  the  iVacturc  :  it, was  of 
an  ash  gray  colour,  earthy,  and  resembling  hardened  clay, 
but  without  any  odour.  By  analysis  it  contained  native 
iron,  or  iron  in  the  njetallie  state,  which  appeared  in  the 
form  of  small  shining  particles  ;  martial  pvrites  in  small 
bright  grains,  which  when  pounded  gave  a  l)lack  powder  ; 
diiterent  flattened  masses  of  a  black  and  daik  brown  colour, 
which  were  distinguished  by  their  hardness,  and  were  ex- 
ceedmgly  bright ;  some  small  grains  of  a  cubical  form  ; 
and  small  yrllowisK  transparent  leaves  or  laminae,  with 
glas  g/anz,  which  had  the  appearance  of  quartz,  but  which 
was  not  so  hard.  With  the  microscope  there  were  re- 
marked yellowish  v.hile  metallic  points,  n\hich  resembled 
the  ina'i.net,  and  which  probably  were  jiictallic  jiickcl. 
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The  chemical  analysis  of  10000  grains  gave 

Iron  in  the  metalHc  state        -  1  S-^O 

Brown  oxide  of  iron                -  2340 

Regulus  of  nickel      -             -  1350 

Magnesia      -             -             -  3250 

ilex              _             _             -  1000 

The  rest  seemed  to  be  sulphur  Qo 

LONGEVITY. 

That  instances  of  longevity  are  not  so  rare  in  mo- 
dern times  as  is  usually  imagined,  the  subjoined  list,  col- 
lected from  various  sources,  is  a  curious  proof,  to  v.  liich  I 
beg  you  mav  give  a  place,  if  you  think  it  will  afford  anv 
amusement  to  your  numerous  readers.  That  I  might  not 
swell  it  to  an  inconvenient  length,  none  have  been  inserted 
who  have  not  attained  the  130th  year,  or  whose  longevity 
has  not  appeared  to  be  well  attested.  Many  more  might, 
without  doubt,  be  added,  by  those  who  have  belter  oppor- 
tunities for  collecting  such  accounts.  The  date  affixed  to 
each  name  is  the  year  in  which  each  person  died,  when  that 
has  been  ascertained  ;  or  when  not,  the  latest  year  in  which 
each  is  known  to  have  lived. 


Year.            _  Ag.. 

1795  David  Cameron  130 

1 7GG  John  de  la  Somel  130 

1766  George  King  130 

1767  John  Tavlor"  130 

1 774  William'  Beatie  1 30 
1778  John  Watson  1 30 
17S0  Robert  Macbride  130 
17 SO  William  Ellis  130 

1764  Elizabeth  Taylor  131 

1775  Peter  Garden  131 
1761  Eliz.  Merchant  133 
1772  Mrs.  Keith  134 

1767  Francis  Agne  134 
1 777  John  Erookey  134 
1744  Jane  Harrison  135 
1759  .Tames  Sheile  136 

1 768  Catherine  Noon  136 
1771  Margaret  Forster  136 

1776  JohnMoriat  136 

1772 Richardson  1 3  7 

1 793 Robertson  137 

1757  Wm.  Sharpley  138 

1765  John  M-Donoiigh  138 
1770 Fairbrother  138 


Year.  Ase. 

1772  Mrs.  Clum  138 
17C6  Thomas  Dobson  139 
1  7 S5  Mary  Cameron  I39 
1752  William  Laland       140 

Countess  Desmond  I-U) 

1770  .Tames  Sands  140 

1773  Swarling,  a  monk  14-2 
1773  Charlcsl\I-Fmdlay  143 
1757  John  Effingham  144 
17S2  Evan  Wiihams  145 
1766  Thomas  Winsloe  146 
1 7 72  J.  C.  Drahakcnberg  1 4 Q 

148 
150 
152 
153 
132 
162 
154 
157 


1652  William  Mead 
176s  Francis  Consir 
154  2  Thomas  Newman 
1635  Thomas  Parr 
1656  James  Bowles 

Henry  West 

1648  Thomas  Damme 
1762  A  Polish  peasant 
1797  Joseph  Surrington  iCO 
166S  Wm.  Edwards  168 
1670  Henry  Jenkins  169 
1782  Louisa  Truxo  175 
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To  these  may  be  added,  a  Mulatto  man  who  died  in 
1797,  in  Frederick  Town,  North  America,  and  who  was 
baid  to  be  180  years  old. 

In  Th,e  County  Chronicle,  of  December  13,  1791,  a  pa- 
ragraph was  inserted,  which  stated,  that  l^honias  Cam, 
according  to  the  parish  register  of  St.  Leonard,  Slioreditcii, 
died  the  ysth  of  January,  15S8,  aged  207  ;  but  this  is  an 
instance  of  longevity,  so  far  exceeding  any  other  on  record, 
that  one  is  disposed  to  suspect  some  mistake  either  in  the 
register  or  in  the  extract. 

WATER-SPOUTS. 

We  are  happy  in  being  able  to  present  our  readers,  in  the 
present  number,  with  a  correct  representation  of  this  phae- 
iiomenon,  copied  from  nature.  As  it  was  not  accompanied 
with  any  circumstances  different  from  \\\r^\.  are  usual,  and 
have  often  been  stated,  a  particular  description  is  unneces- 
sary. It  seldom  happens,  however,  that  they  are  seen,  as 
in  the  present  uistance,  by  persons  competent  to  ipake  a 
correct  drawing. 
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D?-vs  of  the 
Month. 


meteorological  table 
By  Mr.  Carev,  of  the  Strand, 
Fo?-  Jafinarj  1S05. 
Thermomcrer.    ! 
j^  to 


Dec.  27    34' 
34 
£9    30 

30J  24 
31i  31 
Jan.  l|  30 
2!  36 
3j  36 
4|  37 
5{  39 
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30 
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34 
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Weather. 
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Cloudy 
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Fair 
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Cloudv 
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Cloudy 
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jRain 
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